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CHAPTER   I 

ANCIENT  SHIPS   AND   EARLY 
STEAMERS 

BY  what  means  prehistoric  man,  or  even  men  in 
the  antediluvian  age,  crossed  rivers  or  navi- 
gated lakes,  forms  an  inquiry  which  has  had  resistless 
fascination  for  studious  minds  all  down  the  course  of 
time,  and  much  learning  has  been  expended  in  de- 
ciphering, from  ancient  sculptures  or  rock-drawings  ; 
from  Saga  and  Edda  literature ;  and  from  exhumed 
relics  discovered  from  time  to  time  in  various  parts, 
precise  information  on  primeval  man's  medium  of 
water  transport,  and  on  the  subsequent  evolution  of 
the  raft,  the  dug-out,  the  coracle,  the  canoe,  the 
rowing  galley,  the  sailing  ship  for  coasting  and  over- 
sea service.  We  can  only  here,  in  the  most  superficial 
way  possible,  touch  on  outstanding  and  comparatively 
modern  features  of  such  lines  of  inquiry. 

Canoes,  hollowed  out  by  fire  and  by  stone  imple- 
ments from  the  solid  tree-trunk,  have  been  found, 
more  or  less  completely  preserved,  in  many  parts  of 
the  world,  and  in  some  of  the  more  uncivilised  parts 
b 
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these  may  still  be  seen  in  use,  as  will  also  the  "  coracle  " 
or  boat  made  of  wickerwork  with  a  covering  of  hide. 
The  coracle  of  Wales  is  well  known,  and  in  western 
Ireland  the  "curragh"  is  still  in  use;  while  in  South 
America,  and  other  parts  of  the  world,  the  balsa, 
made  of  reeds  elaborately  woven,  and  rendered 
watertight  by  pitch  or  bituminous  substances,  are 
considered  quite  worthy  of  modern  ingenuity  and 
skill  in  producing.  Ancient  canoes  have  repeatedly 
been  found  on  the  banks  of  British  rivers,  notably  on 
the  Clyde,  where  so  recently  as  the  autumn  of  1903 
one  was  unearthed  at  Dalmuir  while  excavations 
were  proceeding  in  connection  with  Glasgow's  new 
sewage  works. 

When  and  where  it  was,  precisely,  that  boats  began 
to  be  built — that  is  to  say,  made  up  of  the  two  main 
components,  framework  and  planking — it  is  difficult, 
if  not  impossible,  to  determine.  The  more  gener- 
ally regarded,  though  perhaps  apocryphal,  starting- 
point  in  history  from  which  to  trace  the  course  of 
ship  development  is  the  building  of  Noah's  ark. 
Whether  from  the  accumulated  knowledge  and  ex- 
perience of  the  intervening  centuries  we  do,  or  do 
not,  freely  interpret  the  biblical  story  regarding  this 
momentous  work  according  to  the  facts  of  modern 
life,  Noah's  ark  still  undoubtedly  forms  our  first  con- 
ception of  a  ship.  Even  after  we  have  learned  to 
shed  our  infantile  and  very  literal  belief  in  its 
miraculous  carrying  capacity,  and  in  the  architectural 
verity  of  that  peculiarly  roofed-in  structure  beloved 
of  the  nursery,  there  remains  to  us  a  settled  reverence 
and  wonder  for  the  biblical  creation  as  regards  many 
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of  its  fundamental  features.  Even  modern  designers 
have  a  professional  respect  for  the  Ark's  proportions, 
which  were  300  cubits  (450  feet)  in  length — assuming, 
as  is  generally  done,  the  cubit  to  have  been  18  inches — 
50  cubits  (75  feet)  in  breadth,  and  30  cubits  (45  feet)  in 
depth,  and  some  have  based  designs  upon  the  same 
following.  This,  however,  has  not  necessarily  re- 
sulted in  a  successful  vessel  for  modern  or  general 
everyday  purposes.  The  great  antediluvian  ship  was 
reputedly  intended  for  one  very  special  purpose,  and 
that  involved  the  question  of  carrying  capacity  and 
leisurely  floating  on  the  face  of  the  waters,  rather 
than  safely  speeding  through  or  upon  them.  She 
fulfilled  her  desired  functions  in  a  faultless  way,  of 
course,  and  although  her  living  freight  was  of  un- 
speakable value,  her  subsequent  "grounding"  was 
scarcely  regarded  as  a  calamity,  as  such  occurrences 
usually  are  nowadays,  with  our  fully  developed 
Board  of  Trade  regulations  and  inquiries  and 
marine  insurance  policies. 

Seriously,  however,  we  read  that  the  Ark  was 
"  built  of  gopher  wood "  and  "  pitched  within  and 
without  with  pitch."  The  gopher  wood  is  the  cypress, 
which  in  after  ages,  with  the  cedar,  was  the  favourite 
shipbuilding  timber  of  the  Greeks  (for  the  wetted  or 
underwater  parts  of  a  vessel  especially),  largely  on 
account  of  their  finding  that  it  was  not  liable  to 
shrink  and  cause  leakage.  In  this  [apparently  in- 
tuitive fixing  upon  the  best  and  most  suitable  wood 
to  resist  the  effects  of  water  wear  and  pressure,  which 
only  long  experience  afterwards  had  taught  the  culti- 
vated Greeks,  we  may  perhaps  see  convincing  testi- 
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mony  to  the  divinely  inspired  prescience  of  Noah,  the 
"  father  of  ship  builders." 

However  that  may  be,  the  earliest  Egyptian  draw- 
ings show  boats  constructed  of  sawn  planks,  and 
having  sails  as  well  as  numerous  oars.  About  1260 
B.C.  their  boats  were  built  of  acanthus  wood, 
"  pinned "  with  wooden  nails,  and  caulked  with 
papyrus,  as  in  later  times  oakum  came  to  be  used. 
So  far  as  ancient  sculptures  contribute  to  the  ques- 
tion, the  ships  of  ancient  Greece  and  Rome  appear 
to  have  been  open  or  undecked — at  least  in  the  middle 
portion — and  to  have  been  built  with  keel,  ribs,  and 
planking,  and  to  have  been  ^strengthened  cross- 
wise by  the  benches  on  which  the  rowers  sat.  Pine, 
cedar,  and  other  light  woods  were  employed  in  the 
boats  which  the  Romans  built  for  ordinary  use  and 
pleasure,  but  in  the  case  of  their  war  vessels,  oak  was 
the  material  generally  used,  clamped  strongly  with 
iron  or  brass,  and  fitted  at  the  bows  with  metal  beaks 
for  offensive  use  as  "  rams." 

Considering  the  limited  knowledge  of  the  ancient 
shipbuilder  as  to  what  ocean  navigation  demanded, 
and  the  restricted  nature  of  his  material  and  ap- 
pliances, he  achieved  remarkable  results.  The  ships 
of  the  Phoenicians,  for  example — the  intrepid  mer- 
chants and  navigators  from  the  land  surrounding  the 
cities  of  Tyre  and  Sidon — were  notable  productions, 
and  known  on  many  seas.  As  seafarers  the  Phoeni- 
cians were  unrivalled,  and  the  "  Merchants  of  Tyre  " 
had  commercial  relation  with  many  countries.  They 
traded  with  India  for  King  Solomon  1000  B.C.,  and 
their  sturdy  ships  sailed  all  over  "  The  Great  Sea " 
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(Mediterranean)  and  out  through  "The  Pillars  of 
Hercules "  (Straits  of  Gibraltar),  across  the  Bay,  to 
our  own  shores,  and  to  the  delta  of  the  Rhine,  and 
further.  In  Eastern  seas  they  had  rivals,  as  navi- 
gators, in  the  Cretans  and  Chinese,  the  latter  of  whom 
are,  as  is  well  known,  credited  with  the  first  use  of 
the  loadstone  for  navigation,  and  indeed  with  the 
invention  of  the  mariner's  compass. 

Considering  their  size,  these  ships  of  the  Phoeni- 
cians must  have  been  well  designed  and  built  to 
perform  such  voyages,  but  even  greater  skill  and 
painstaking  effort  must  have  been  expended  later  in 
the  production  of  the  trading  ships  and  war  galleys 
of  the  Carthaginians,  as  well  as  of  the  Romans,  who 
copied  from  and  improved  upon  them.  The  great 
fighting  galleys  of  Greece  and  Rome,  with  which 
many  high-pitched  battles  were  fought,  were  100  feet 
long  and  over,  and  carried,  as  the  Roman  title 
Triremes  indicates,  three  tiers  of  oars.  The  rowers 
were  beneath  the  fighting  deck,  out  of  the  way  of  the 
soldiers  who  occupied  it,  and  they  rowed  in  time  to 
music  or  song  with  great  unanimity.  The  galleys 
were  built  higher  aft  than  forward,  and  had  full 
round  lines,  but  with  the  deadly  beak  or  ram  at  the 
prow  to  cut  into  the  opposing  ship.  Their  rig  seems 
to  have  consisted  generally  of  one  mast,  placed 
nearly  amidships,  carrying  one  large  square  sail.  One 
instance  of  the  fact  that  vessels  of  large  size  and 
capacity  were  built  and  successfully  navigated  in  the 
days  of  Rome's  ascendancy  may  be  referred  to.  The 
ship  used  by  Constantine  to  convey  the  largest 
obelisk  of  Heliopolis  to  Rome  carried,  besides  the 
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obelisk  (which  weighed  1,500  tons),  some  1,140  tons  of 
grain  as  packing  and  ballast ;  in  all,  a  dead-weight  of 
2,640  tons.  Cleopatra's  Needle,  on  the  Thames  Em- 
bankment, was  packed  in  much  the  same  manner  for 
transit  to  this  country,  and  the  romance  of  the  craft 
in  which  it  was  packed  getting  adrift  on  the  voyage 
and  being  picked  up  again  by  a  passing  steamer,  will 
be  remembered. 

Rome's  decline  brought  other  nations  or  races  to 
the  front  as  colonisers  and  sea-adventurers.  The 
hardy  Norsemen  went  far  afield,  and  their  associa- 
tion with  shipbuilding  was  therefore  very  intimate, 
and  had  to  be  progressive.  Their  ships  were  meant, 
even  more  than  the  stately  galleys  of  the  Empire,  for 
aggressive  occupation,  and  in  wider  and  rougher  fields 
of  enterprise.  Like  the  shipping  of  to-day,  the  ships 
of  the  Vikings  had  to  fulfil  four  distinct  purposes. 
There  were  war  vessels,  cargo  carriers,  passenger  or 
ferry  boats,  and  craft  of  light  and  fine  design  intended 
for  rapid  sailing — the  prototype  of  the  modern  yacht. 

It  was  in  their  "  serpent "  or  war  vessels  that  the 
highest  development  of  the  naval  architecture  of  the 
Vikings  was  attained.  These  were  generally  con- 
structed of  oak,  were  clinker-built  (that  is,  the  lower 
edge  of  one  row  of  planking  overlapped  the  top  edge 
of  the  row  next  below),  and  were  propelled  with  sails 
or  oars.  A  notable  example  of  these  ancient  craft 
was  discovered  in  a  "tumulus,"  or  burial  mound,  at 
Gokstad,  near  the  entrance  to  the  Christiania  Fiord, 
in  the  year  1880.  It  was  in  splendid  preservation, 
and  as  exhumed  is  still  treasured  in  the  Christiania 
University.  It  is  78  feet  long,  16  ft.  7  in.  beam,  with 
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a  depth  of  5  ft.  9  in.,  the  keel  being  57  feet  in  length 
and  14  inches  deep.  On  either  side  a  row  of  shields 
had  existed,  designed  to  form  a  sort  of  raised  bulwark 
to  protect  the  rowers,  who  tugged  in  twos  and  threes 
at  the  25-feet  to  4O-feet  oars  or  sweeps,  sixteen  a  side, 
which  projected  through  holes  in  the  top  sides.  These 
holes  were  closed  by  sliding  oak  shutters  or  panels  in 
bad  weather,  or  when  the  vessel  was  under  sail.  The 
mast  was  a  substantial  spar  of  pine  40  feet  high,  and 
probably  carried  a  square  sail. 

The  measure  of  length  applied  to  these  craft  was 
the  number  of  seats  each  contained.  Thus  the 
"  serpent "  of  Canute  the  Great  was  a  sixty-seater, 
which,  allowing,  say,  3  ft.  6  in.  between  the  seats, 
would,  with  the  stem  and  stern  portions,  give  a  total 
length  of  300  feet  or  over.  Another  example,  of 
which  the  Saga  and  Edda  literature  tells  us,  was  the 
Long  Serpent  of  Olaf  Tynggvason,  which  was  quite 
iSofeet  in  length.  It  was  divided  by  bulkheads 
between  the  rowing  benches  into  thirty-four  runs  or 
rooms,  a  half-room  accommodating  eight  persons, 
making,  with  the  forecastle,  etc.,  quarters  for  over  700 
men.  Usually,  except  in  very  high  ships,  there  was 
no  laid  deck,  save  the  raised  forecastle  and  poop. 

The  Gokstad  example  of  the  ships  of  the  Vikings 
exhibits  lines  very  much  finer  than  those  of  the 
Roman  ships,  and  very  symmetrical,  showing  that 
the  northern  designer  of  over  a  thousand  years  ago 
had  considerable  skill  in  modelling.  Readers  who  may 
be  especially  interested  in  this  subject,  and  desirous 
of  learning  more  regarding  "  Shipbuilding  a  Thou- 
sand Years  Ago,"  may  be  referred  to  a  paper  with 
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that  title  read  before  the  Institution  of  Naval  Archi- 
tects in  1 88 1,  and  contained  with  illustrations  in  the 
volume  of  Transactions  of  this  body  for  that  year. 
Replicas  of  the  Gokstad  vessel,  it  may  be  added, 
were  constructed,  with  original  fulness  of  detail,  and 
shown  at  Chicago  Exhibition  in"  1893,  an^  at  Ant- 
werp Exhibition  in  the  year  following.  So  recently 
as  August,  19x33,  it  was  reported  from  Norway  that 
another  Viking  ship,  probably  the  same  size  as  the 
Gokstad  vessel,  had  been  discovered  in  a  burial  mound 
near  Toenberg.  Only  the  sternpost  had  then  been 
uncovered,  and  as  the  craft  lay  at  a  great  depth  and 
the  season  was  unfavourable  for  excavation,  the  part 
already  laid  bare  was  again  covered  up  until  the 
resumption  of  operations  later. 

The  size  of  ships  did  not  increase  very  much,  if  at 
all,  from  the  time  of  the  Romans  until  as  late  almost 
as  the  seventeenth  century.  Alfred  the  Great,  the 
tr>ie  father  of  Britain's  Navy,  kept  the  Viking  war- 
ships in  check  by  galleys,  which,  although  of  con- 
siderable dimensions  and  powerful  manning,  were 
only  adapted  for  inshore  service.  The  "  large  ships  " 
in  which  Richard  Cceur  de  Lion  in  1190  conveyed 
his  forces  to  the  Crusades  were  of  but  small  dimen- 
sions, depending  chiefly  for  propulsion,  not  on  rowers, 
but  on  sails.  Columbus  made  his  first  voyage  to  the 
New  World  in  the  Santa  Maria,  of  90  feet  keel  and 
29  feet  deep,  along  with  two  small,  undecked  cara- 
vels, although  other  accounts  say  the  vessels  in  which 
he  and  his  companions  discovered  America  in  1492 
were  fully  decked,  had  four  masts,  and  each  a  crew 
of  forty  men. 


ANCIENT   SHIPS  9 

Henry  V.  during  the  early  part  ,of  the  fifteenth 
century  ordered  the  construction  of  several  large 
ships,  the  wonder  of  their  time,  one  of  which  is 
recorded  to  have  been  about  165  feet  extreme  length, 
i  u  length  of  keel,  and  46  feet  beam.  Henry  VII., 
and  still  more  Henry  VIII.,  did  much  to  encourage 
ship  construction  both  for  war  and  commerce.  In 
the  reign  of  the  former  the  finest  specimen  of  British 
shipbuilding,  the  Henry  Grace  a  Dieu,  or  "  Great 
Harry"  was  built  (1514),  which,  properly  speaking, 
was  the  first  ship  of  the  English  Royal  Navy.  She 
was  probably  138  feet  long  by  38  feet  broad,  and  of 
1,000  tons  burden.  Details  of  her  armament  are 
recorded.  It  included  120  guns,  mostly  very  small, 
but  four  of  which  were  sixty  pounders  and  three 
thirty-three  pounders.  Her  cost  was  about  £8,700. 
To  Henry  VIII.  belongs  the  honour  of  having  laid 
the  foundation  of  the  British  Navy  as  a  distinct 
service.  He  constituted  the  Admiralty  and  Navy 
Office,  established  the  Trinity  House,  and  the  Dock- 
yards of  Deptford,  Woolwich,  and  Portsmouth,  fixed 
regular  salaries  for  the  admirals,  captains,  and  sailors, 
and  made  the  sea  service  a  distinct  profession.  In 
Scotland  James  IV.  formed  a  dockyard  at  New- 
haven,  near  Leith,  on  the  Forth,  and  in  1511  ordered 
the  building  of  the  Great  Michael,  "  ane  varie  mon- 
struous  great  schip,"  which  required  such  a  mass  of 
timber  for  her  construction  that  "  she  waisted  all  the 
woodis  in  Fyfe  except  Falkland  Wood,  besides  the 
timber  that  came  out  of  Norway."  This  "varie 
monstruous  great  schip,"  it  would  appear,  measured 
240  feet  long  by  36  feet  beam — not  very  great  as 
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things  go  nowadays ;  but  it  seems  that  she  had  mas- 
sive sides  of  oak  io  feet  thick,  "  so  that  no  cannon  do 
at  her,"  which,  perhaps,  is  sufficient  to  justify  the 
obvious  hyperbole  respecting  the  "  waisting  of  all  the 
woodis  of  Fyfe." 

From  old  prints  it  is  seen  that  vessels  of  the  six- 
teenth century,  and  indeed  for  long  afterwards,  were 
very  short  and  broad,  and  highly  built  at  the  ends, 
especially  so  at  the  stern.  The  sterns  of  the  galleons 
forming  the  Spanish  Armada  (1588)  were  of  immense 
height,  and  in  the  northern  gale  which  proved  so 
disastrous  to  that  huge  fleet,  no  doubt  the  high 
sterns  aggravated  the  predicament,  and  rendered  the 
ships  quite  unmanageable.  Even  at  the  end  of  the 
eighteenth  century  the  fighting  ships,  or  "wooden 
walls  of  Old  England,"  were  very  short,  broad,  and 
high — necessarily  so  in  the  larger  ships,  in  order  to 
carry  their  three  tiers  of  guns. 

In  1620  the  most  notable  ship  of  the  English 
Navy  was  the  Prince  Royal,  140  feet  long,  44  feet 
beam,  and  1,200  tons  burthen.  She  cost  £20,000, 
and  carried  55  guns.  Fifty  years  later  saw  the  ad- 
vent of  the  Sovereign  of  the  Seas,  168  feet  long,  48  J 
feet  beam,  and  1,640  tons  burthen.  She  carried 
100  guns,  the  heaviest  projectile  weighing  60  Ibs. 
The  estimated  cost  of  this  vessel  (whose  design  by 
Phineas  Pett,  afterwards  referred  to,  was  the  subject 
of  severe  criticism  by  naval  experts  of  the  period) 
was  £13,680;  but,  unfortunately,  the  actual  cost 
approached  £41,000,  representing  probably  over 
£300,000  at  present  values.  In  connection  with  the 
production  of  this  ship,  the  Masters  of  Trinity  House 
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declared  that  the  construction  of  a  three-decker  was 
"beyond  the  art  or  wit  of  man,"  and  that  there  was 
no  port,  "the  Isle  of  Wight  only"  excepted,  in  which 
she  could  ride,  and  no  ground  tackle  which  would 
hold  her. 

The  main  principles  of  wood  construction  were 
even  then  well  understood,  but  increase  in  the  size 
of  ships  was  slow.  Scarcely  any  advance  had 
been  made  in  this  respect  during  the  reign  of  Eliza- 
beth, notwithstanding  that  ships  were  then  built  in 
greater  numbers,  and  that  her  reign  was  pre- 
eminently the  period  of  daring  navigators.  Eliza- 
beth's successor,  the  first  of  the  Stuarts,  did  much  to 
develop  both  the  Royal  Navy  and  the  Mercantile 
Marine.  He  appointed  commissions  of  inquiry  into 
naval  affairs,  and  granted  a  new  charter  to  the  East 
India  Company,  which  had  been  founded  by  Eliza- 
beth in  1600,  and  which  during  the  following  ten 
years  built  some  notable  ships :  one,  the  Trades 
Increase,  being  of  1,200  tons,  and  the  largest  merchant 
ship  up  till  that  time  constructed. 

With  a  view  to  raising  the  standard  of  knowledge 
and  practice  amongst  shipbuilders,  James  I.  granted 
a  charter  in  1612  to  the  Shipwrights'  Company, 
which  ancient  body  still  exists,  and  membership 
of  which  is  a  coveted  honour  by  modern  ship- 
builders and  naval  architects.  This  corporation  had 
jurisdiction  over  all  shipbuilders  in  the  kingdom, 
and  its  first  President  was  Phineas  Pett,  Master 
Shipwright  of  Woolwich  Dockyard,  who  subsequently, 
as  already  mentioned,  designed  —  in  face  of  the 
scepticism  of  established  interests  like  the  Masters  of 
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Trinity  House,  etc. — the  Sovereign  of  the  Seas.  By 
him  and  by  his  son  Peter,  as  well  as  by  Sir  Anthony 
Deane,  naval  architecture  was  greatly  advanced  dur- 
ing the  seventeenth  century.  Skill  and  thoroughness 
in  ship  carpentry  as  a  craft  continued  to  be  main- 
tained, but  there  was  little  advance  in  improving 
structural  methods,  and  none  whatever  in  applying 
scientific  principles  to  the  design  and  growth  of 
ships.  For  quite  a  century,  science  (and  the  advance- 
ment which  it  alone  could  suggest  and  materialise) 
was  a  dead  letter  in  British  shipbuilding.  All  the 
scientific  spirit  and  talent  then  in  evidence  were 
evinced  by  the  designers  and  builders  of  other  coun- 
tries— e.g.  France,  Spain,  Sweden,  and  Denmark — 
and  the  ships  produced  in  these  countries,  both  for 
naval  and  mercantile  purposes,  were  greatly  superior 
as  regards  size,  speed,  and  sea  behaviour  to  the  pro- 
ductions of  Britain. 

Methods  and  system  in  the  Royal  Dockyards  had 
become  so  stereotyped  that  for  imperfections  which 
were  only  too  obvious — such  as  the  lack  of  both 
longitudinal  and  transverse  strength — no  remedies 
were  apparently  forthcoming,  when  at  length  one 
emerged  who  had  courage  to  break  away  from  con- 
ventional lines,  as  well  as  the  requisite  scientific 
knowledge  to  initiate,  and  practical  skill  to  develop, 
improved  methods  of  construction.  Beginning  as  an 
apprentice  shipwright  in  the  dockyards,  and  rising  to 
the  position  of  Surveyor  of  the  Navy,  Mr. — afterwards 
Sir — Robert  Seppings,  during  the  first  two  decades 
of  the  nineteenth  century,  boldly  introduced  new 
features  into  the  conventional  hull  structure  which 
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made  the  way  thoroughly  clear  for  increase  in  the 
size  and  power  of  wood  ships.  To  counteract  the 
effect  of  "hogging" — that  is,  the  dropping  of  the 
extremities  of  the  ship  relatively  to  the  middle — he 
associated  with  the  transverse  frames,  an  inner  frame- 
work of  ties  and  "riders"  arranged  diagonally.  A 
still  more  important  departure  he  made  was  the  use 
of  the  "  filling  pieces,"  introduced  between  the  ordi- 
nary frames  up  to  some  distance  above  the  bilges. 
Occupying  as  they  did  the  whole  space  between  the 
frames,  and  corresponding  with  their  outside  curvature, 
these  fillings  not  only  afforded  immense  assistance 
to  the  framework  in  resisting  the  tendency  of  the 
ship  to  "  hog,"  but  were  of  value  also  in  safeguarding 
the  ship  in  the  event  of  damage  to  the  outside  bottom 
planking.  Under  Seppings'  regime  other  improve- 
ments were  made  in  the  mode  of  fitting  and  connect- 
ing ("  scarfing ")  items  of  the  hull  structure,  and 
what  was  more  notable  still,  this  bold  shipwright 
advocated,  and  eventually  brought  about,  a  reduction 
of  the  long  beakheads  and  lofty  square  sterns  which 
had  for  centuries  been  the  approved  "  good  form  "  for 
British  warships.  The  results  of  Seppings'  improve- 
ments were  well  exemplified  in  those  towering  three- 
deckers,  long  the  pride  and  glory  of  the  British  Navy, 
and  in  the  staunch  and  graceful  merchantmen  known 
on  every  sea.  Unfortunately  that  same  firm -rooted 
pride  in  naval  productions  of  the  times  stood  in  the 
way  of  further  advance  in  later  days,  when  a  less 
satisfied  complacency  would  have  inspired  greater 
idea  of,  and  effort  after,  more  all-round  advancement 
in  shipbuilding. 
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Wood  shipbuilding,  however,  is  now  a  thing  entirely 
of  the  past  in  the  Royal  Dockyards  of  Britain,  and 
is  of  the  smallest  importance  in  private  mercantile 
shipyards,  and  has,  in  short,  so  fallen  into  desuetude 
for  anything  but  the  tiniest  of  coasting  and  fishing 
vessels,  that  the  industry  has  become  mainly  a  matter 
of  historic  interest.  It  would  be  idle,  therefore,  to 
pursue  the  subject  here  with  a  view  to  conveying  any 
idea  of  what  the  art  of  shipbuilding  in  wood  con- 
sists, although,  incidentally,  contrasts  may  be  drawn 
between  the  practice  in  wood  and  in  iron  when  work 
in  the  modern  shipyard  is  being  treated  of.  But 
before  leaving  the  subject  here,  it  may  be  mentioned 
that  in  Canada  and  the  United  States  (in  the  State 
of  Maine  especially),  even  with  the  great  forward 
movement  in  metallic  shipbuilding  which  has  taken 
place  in  these  countries  within  recent  years,  a  very 
large  proportion  of  the  new  shipping  built  there  still 
consists  of  wood.  In  the  same  way — and  although 
anticipating  the  story  of  development  somewhat — it 
may  here  be  convenient  to  note  that  the  Adriatic  of 
the  Collins  Line  of  steamships  (which,  as  we  shall  see 
later,  was  built  in  1854  to  compete  with  the  Cunard 
Line)  was  the  largest  wood  ship  ever  constructed, 
being  346  feet  in  length,  and  of  very  heavy  build, 
having  solid  watertight  bulkheads.  She  was,  in  fact, 
altogether  beyond  the  then  recognised  standard  rules 
for  shipbuilding.  Still  further  anticipating,  it  is  con- 
venient here  to  state  that  so  recently  as  1898  a  wood 
steamer  330  feet  long  and  43  feet  beam  was  built  on 
Lake  Michigan  for  freight  service  on  the  great  lakes. 
This  steamer,  the  Thomas  Cranage,  was  built  of 
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Michigan  white  oak  throughout,  except  the  white 
pine  deck  planking,  having  steel  belts  fitted  to  a 
limited  extent  to  tie  the  framework  together.  With 
triple  expansion  engines,  and  modern  boilers  pro- 
viding steam  at  i6olbs.  pressure,  driving  a  single 
propeller,  this  vessel,  if  still  afloat,  is  probably  the 
largest  wooden  steamer  in  the  world,  and  forms  a 
remarkable  blending  of  what  is  newest  in  modern 
marine  engineering  practice  with  a  hull  structure 
which  most  shipbuilders  and  owners,  in  this  country 
at  least,  consider  thoroughly  obsolete ! 

The  idea  of  utilising  and  applying  mechanical 
power  to  the  propulsion  of  ships  must  have  originated 
at  a  very  early  period  in  the  world's  history,  and 
been  conceived,  and  partially  realised  perhaps,  in 
different  quarters  of  the  world  either  at  different 
periods  or  concurrently.  The  Egyptians  are  repre- 
sented in  old  sculpture  records  as  having  employed 
oxen  on  board  their  ships  to  turn  wheels  as  pro- 
pulsive agents,  and  the  galleys  of  the  ancients  with 
their  equipment  of  slave  labour,  and  the  manual 
wielding  of  numbers  of  oars,  represent  a  stage  in  the 
evolution  of  "  power "  propulsion.  Manual  power 
gave  way  in  the  minds  of  inventive  and  resourceful 
navigators  to  fuller  utilisation  of  sails  and  nature's 
forces,  and  this  was  followed,  naturally  and  gradually, 
by  ideas  of  the  application  of  mechanical  apparatus. 

The  steam  engine — that  mightiest  of  factors  in  the 
evolution  of  the  ship  and  its  propulsion,  as  in  other 
matters  on  land — was  an  accomplished  thing,  and 
fairly  familiar,  before  it  began  to  be  applied  on  any 
practicable  scale  to  ocean  navigation.  Suggestions 
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for,  and  partially  successful  efforts  at,  employing 
steam  as  the  motive  power  were  plentiful  long  before 
this  stage  had  been  reached,  but  a  bare  enumeration 
of  these  is  all  that  need  be  given  here.  The  earliest 
attempt  to  propel  a  vessel  by  steam  is  claimed  by 
Spanish  authorities  to  have  been  made  by  Blasco  de 
Garay  in  the  harbour  of  Barcelona  in  1583.  In  1690 
Dionysius  Papin  proposed  to  use  his  piston-engine  to 
drive  paddle-wheels  to  propel  vessels,  and  in  1707 
he  applied  the  steam  engine,  which  he  had  proposed  . 
as  a  pumping  engine,  to  drive  a  model  boat  on  the 
Fulda,  at  Cassel,  and  was  about  to  despatch  the  same 
— "a  vessel  of  singular  construction,"  as  records  of 
the  time  put  it — when  the  local  boat-  or  "  watermen," 
thinking  they  saw  in  the  embyro  steamship  the  ruin 
of  their  business,  attacked  the  vessel  at  night  and 
utterly  destroyed  it.  Papin,  it  is  said,  narrowly 
escaped  with  his  life,  and  fled  with  all  his  unfulfilled 
ideas  as  to  establishing  steam  navigation,  to  England. 
In  1736  Jonathan  Hulls  took  out  an  English  patent 
for  the  use  of  a  steam  engine  (Newcomen's  modified) 
for  ship  propulsion,  proposing  to  employ  his  steam- 
boat for  towing  purposes,  and  published  a  pamphlet 
describing  his  ideas,  and  illustrating  them  with  a 
plate,  which  is  historical.  There  is  no  positive 
evidence  that  Hulls  ever  put  his  scheme  to  the  test 
of  experiment.  Bernouilli,  and  others  in  France, 
and  in  Switzerland— all  Academy  savants — wrote 
essays  on  "the  best  means  of  impelling  vessels  with- 
out wind,"  in  which  they  utilised  the  Newcomen 
engine,  but  it  was  not  until  1770,  when  an  American 
— William  Henry— on  a  visit  to  England,  had  his 
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attention  attracted  to  the  improved  engines  of  James 
Watt  (then  new,  and  the  subject  of  discussion  in 
every  circle),  that  some  definite  promise  of  final 
success  with  the  problem  emerged.  Henry  con- 
structed several  model  steamboats  and  tried  them  on 
the  river  near  his  home  at  Lancaster,  Pennsylvania, 
but  with  indifferent  success.  Among  the  friends 
visiting  Henry  at  times  were  John  Fitch  and  Robert 
Fulton — the  latter  then  twelve  years  old — both  of 
whom  may  have  in  this  way  received  their  earliest 
suggestions  of  the  feasibility  and  importance  of  the 
application  of  steam  to  navigation. 

The  improvements  made  in  Watt's  steam  engine 
about  this  period,  especially  that  of  the  separate 
condenser  in  1778  (first  applied  in  1769),  and  the 
employment  of  the  crank  a  few  years  later,  rendered 
it  additionally  suited  for  application  to  the  pro- 
pulsion of  vessels,  and  various  minds  were  set  upon 
the  fascinating  problem.  In  France,  the  Marquis 
de  Jouffrouy  and  others  built  and  tried  several 
experimental  craft,  the  last  in  1783  ;  but,  through 
petty  jealousy  rather  than  inherent  defects,  nothing 
tangible  or  permanent  resulted.  In  America,  in 
1785,  John  Fitch  and  James  Rumsey  were  engaged 
on  the  problem,  and  in  1786  the  latter  succeeded 
in  driving  a  boat  at  the  rate  of  four  miles  per  hour, 
against  the  current,  on  the  Potomac,  at  Shepherds- 
town,  West  Virginia,  in  the  presence,  it  is  said,  of 
^General  Washington.  In  1787  Fitch  put  a  first 
steamboat  on  the  waters  of  the  Delaware,  and  in 
April,  1790,  another  boat,  with  various  modifications 
in  the  machinery,  made  a  speed  of  seven  miles  per 
c 
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hour.  In  1790-91  he  commenced  another  steam- 
boat, the  Perseverance,  which  was  never  completed  : 
the  wearying  fights  with  rival  claimants  and  different 
States  over  questions  of  patent  rights  proving  too 
much  for  him  !  He  went  to  France  in  1793,  but  in 
1796  was  again  back  in  New  York,  experimenting 
with  a  little  screw  steamer,  and  was  still  experi- 
menting when  he  went  to  Kentucky  State,  where 
death  put  a  period  to  his  efforts.  He  was  wont  to 
assert  that  "The  day  will  come  when  some  more 
powerful  man  will  get  fame  and  riches  from  my 
invention,  but  no  one  will  believe  that  poor  John 
Fitch  can  do  anything  worthy  of  attention " ;  and 
this  might  have  been,  and  in  effect  was  said,  with 
equal  truth  by  later  experimenters  on  both  sides  of 
the  Atlantic.  John  Stevens,  of  Hoboken,  another 
of  the  American  patentees  and  experimenters  with 
steamboats,  not  only  sought  to  apply  the  paddle- 
wheel — the  natural  and  fitting  substitute  for  the  oar- 
but  is  claimed  by  his  descendants  to  have  been — in 
1802 — the  first  to  use  screw  propellers  for  the  propul- 
sion of  ships,  and  to  have  actually  fitted  a  vessel  with 
twin  screws,  which,  in  1804,  crossed  the  Hudson 
River  at  a  speed  of  six  miles  per  hour.  In  1808  he 
built,  in  conjunction  with  his  son,  the  Phoenix,  which 
accomplished  a  voyage  from  New  York  to  Phila- 
delphia, thus  navigating  the  Atlantic  from  Sandy 
Hook  to  Cape  May.  From  this  event  he  is  regarded 
by  some  as  the  pioneer  of  steam  navigation  in  the 
open  seas. 

It  testifies  curiously  to  the  largeness  of  the  world 
in  those  days,  or  rather  to  the  want  of  intercom- 
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munication  prior  to  the  final  advent  of  the  steamboat, 
to  consider  that,  in  spite  of  all  these  efforts  involving 
the  application  of  steam,  it  was  with  manual  power 
that  Patrick  Miller,  a  retired  Edinburgh  banker, 
whose  name  is  always  associated  with  the  permanent 
initiation  of  steam  navigation  in  this  country,  began,  in 
1785-88,  his  experiments  on  the  lake  at  his  estate  of 
Dalswinton,  Dumfriesshire.  The  credit  of  suggesting 
the  application  of  the  steam  engine  as  then  known 
to  the  purposes  of  propulsion  is  claimed  for  a  Mr. 
Taylor,  who  was  tutor  to  his  sons,  but  as  William 
Symington,  an  old  school  companion  of  Taylor's, 
and  at  that  time  a  mechanic  of  skill  and  ingenuity 
employed  at  the  Wanlockhead  Lead  Mines,  was 
appealed  to  in  the  matter,  the  credit  claimed  for 
Taylor  and  for  Miller  of  "  inventing "  the  steamboat 
may  largely  be  discounted.  Symington,  again,  doubt- 
less benefited  from  his  knowledge  of  the  mine  engines 
which  had  for  some  years  been  turned  out  by  James 
Watt  at  Soho  Works,  although  we  read  that  in  1787, 
just  prior  to  the  time  of  Miller  and  Taylor's  needs, 
he  had  patented  "  a  new  invented  steam  engine  on 
principles  entirely  new."  The  result,  at  any  rate,  of 
the  efforts  of  the  three  men  whose  names  are  thus 
usually  bracketed  together  in  connection  with  the 
introduction  of  steamboats,  was  that  partial  success 
was  attained  on  Dalswinton  Lake  in  1788  with  a 
vessel  fitted  with  an  engine  actuated  by  steam. 

These  early,  and  perhaps  hackneyed,  annals,  which 
are  given  with  brevity,  and  it  is  hoped  accuracy, 
seem  necessary  in  this  work,  because  it  is  too  fre- 
quently the  practice  in  popular  books  on  the  subject 
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to  treat  of  the  conception  as  well  as  the  actual  initia- 
tion of  ship  propulsion  by  steam  as  if  these  were 
matters  "  discovered  "  or  "  invented  "  by  an  individual 
or  individuals  of  a  certain  country  and  period.  Steam 
navigation,  as  has  been  shown,  was  not  a  discovery, 
nor  the  inspired  idea  of  one  ingenious  mind,  of  one 
country,  or  of  one  period  of  time.  It  was  an  obvious 
complement  of  already  existing  things,  and  a  problem 
long  appealing  for  solution  to  many  minds  in  common 
in  different  countries,  and  its  solution  at  last  was  not 
the  work  of  one  individual,  nor  the  arena  of  that 
solution  any  one  particular  district  or  country.  All 
associated  or  engaged  in  the  solution  were  working 
on  the  strength  of  steps  in  advance  already  accom- 
plished, and  about  which  they  could  scarcely  have 
been  entirely  ignorant.  But  to  elaborate  the  story 
of  the  introduction  and  development  of  steam  naviga- 
tion, and  the  wonderful  revolutions  which  progress  in 
it  has  effected  in  human  affairs  and  in  the  character 
and  position  of  nations,  is  quite  needless  in  this  work. 
These  are  matters  which  have  been  told  almost  to 
weariness  by  numberless  pens,  and  in  what  follows 
the  history  of  navigation  and  of  the  growth  of 
shipping  will  only  be  treated  just  as  it  may  be 
necessary  to  the  more  adequate  elucidation  of  our 
subject  proper,  viz.  the  art,  science,  and  industry  of 
shipbuilding. 

The  first  practically  successful  steamer  on  any 
serviceable  scale  was  the  Charlotte  Dundas,  built  at 
the  eastern  terminus  of  the  Forth  and  Clyde  Canal 
in  1 80 1 -2.  This  vessel  was  due  to  the  enterprise  of 
Lord  Dundas  (then  a  governor  of  this  canal)  and  the 
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genius  of  William  Symington,  already  mentioned. 
She  was  launched  in  1802,  and  in  March  of  that  year 
she  towed  on  the  canal,  against  a  head  wind,  two 
loaded  sloops  of  seventy  tons  burden  each,  accom- 
plishing ip|  miles  in  six  hours.  Driven  by  a  Watt 
double-acting  engine  turning  a  crank  on  the  shaft  of 
the  paddle-wheel,  which  was  situated  at  the  stern, 
the  speed  obtained,  when  not  towing,  reached  six 
miles  per  hour,  and  the  only  objection  to  the  con- 
tinuous employment  of  this — the  pioneer  steamboat 
in  useful  service — was  a  fear,  on  the  part  of  the  canal 
proprietors,  that  the  disturbance  of  the  water  by  the 
paddle-wheel  would  seriously  injure  the  banks.  Lord 
Dundas  having  laid  the  matter  before  the  Duke  of 
Bridgewater,  the  latter  gave  Symington  an  order  for 
eight  boats  like  the  Charlotte  Dundas  to  be  used  on 
his  canals.  The  death  of  the  Duke  soon  after,  how- 
ever, prevented  the  contract  being  carried  out. 
Symington  gave  up  in  despair,  his  chief,  if  not  only, 
reward  being  a  grant,  first  of  ;£ioo  and  later  of  £$o, 
from  the  British  Government  in  acknowledgment  of 
his  services. 

Fulton,  of  America,  already  mentioned,  was  in  this 
country,  and  inspected  the  Charlotte  Dundas  with 
Symington;  and  so,  it  may  also  be  mentioned,  did 
Henry  Bell  of  Comet  fame,  who  from  at  least  1800 
had  deeply  interested  himself  in  steam  navigation, 
and  continued  all  along  to  experiment  with  boats 
and  engines  and  to  advocate  the  principle  with  our 
own  and  other  governments ;  Fulton  himself  being 
one  of  his  correspondents.  The  American  (whose 
father,  by  the  way,  is  said  to  have  gone  to  America 
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from  Ayrshire)  no  doubt  saw  that  if  the  destruction 
of  Scottish  canal  banks  was  the  only  obstacle  in  the 
way  of  navigation  by  steam  he  need  have  no  fear  for 
the  success  of  the  system  on  the  great  natural  water- 
ways of  America.  In  the  spring  of  1807  (or  five  years 
before  the  launch  of  Bell's  Comet)  there  was  launched 
from  the  shipyard  of  Charles  Brown,  on  the  East 
River,  New  York,  to  the  order  of  Robert  Fulton,  the 
steamer  Clermont.  The  hull  of  this  boat  was  133 
feet  long,  18  feet  wide,  and  9  feet  deep,  and  she  was 
fitted  with  a  steam  engine  having  a  cylinder  of 
24  inches  diameter  and  4  feet  length  of  piston  stroke. 
This  engine  was  made  by  Boulton  and  Watt  at 
Soho,  Birmingham  (from,  it  is  said,  data  supplied  by 
Fulton),  and  forwarded  to  America.  In  the  autumn 
of  1807  the  Clermont  made  a  trip  to  Albany,  running 
the  distance  of  1 50  miles  in  thirty-two  hours  steaming 
time,  and  returning  in  thirty  hours.  This  was  un- 
doubtedly the  first  voyage  of  any  considerable  length 
made  by  a  steam  vessel  which  continued  in  per- 
manent service,  and  Fulton,  however  much  he  may 
have  been  indebted  to  his  predecessors  in  America, 
or  however  much  he  may  have  gleaned  from  his 
correspondence  with  and  visits  to  Symington,  Bell, 
and  others  in  this  country,  is  yet  entitled  to  the 
honour  of  having  been  the  first  to  apply  the  steam 
engine  to  ship  propulsion,  and  to  make  steam  navi- 
gation an  established  everyday  commercial  success. 

The  Clermont  was  at  once  employed  in  passenger 
service  between  New  York  and  Albany,  and  in  1808 
she  was  repaired  and  enlarged.  Two  new  steamers, 
meanwhile — the  Raritan  and  the  Car  of  Neptune— 
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had  been  built  by  Fulton,  and  in  1811  he  built  the 
Paragon,  a  vessel  of  nearly  double  the  size  of  the 
Clermont,  and  three  times  the  size  of  Bell's  Comet, 
just  then  building  in  the  yard  of  John  Wood,  at 
Port  Glasgow,  the  engine  for  which,  of  3  horse- 
power, was  jointly  being  prepared  by  Bell,  who  was 
a  millwright  by  calling,  and  was  proprietor  of  the 
Baths  Hotel  at  Helensburgh,  opposite  Greenock  ;  by 
David  Napier,  who  supplied  the  engine -castings, 
boiler,  etc. ;  and  by  John  Robertson,  of  Glasgow, 
who  advised  upon  and  erected  it  in  the  vessel. 

Bell's  Comet,  40  feet  long  (afterwards  lengthened), 
and  \Q\  feet  beam,  and  at  first  fitted  with  two  systems 
of  "  malt-shovel "  propellers  on  each  side,  which  drove 
her  at  five  miles  an  hour  (afterwards  attaining  six 
miles  an  hour,  with  one  paddle-wheel  of  a  more 
modern  pattern  on  each  side),  was  running  on  the 
Clyde  in  August,  1812,  and  was  undoubtedly  the  first 
steam  vessel  employed  in  Europe  in  regular  passenger 
service,  and  the  first  there  effectively  to  demonstrate 
steam  navigation  to  be  an  everyday  commercial  success. 
Following  the  Comet,  John  Wood  was  commissioned 
to  build  the  Clyde  and  the  Elizabeth  for  Glasgow 
owners.  The  latter  was  launched  in  March,  1813, 
and  marked  a  considerable  advance  upon  Bell's,  her 
dimensions  being  58  feet  over  all,  51  feet  keel,  12  feet 
beam,  and  5  feet  depth  of  hold.  She  measured 
33  tons  burden,  and  was  driven  by  a  10  horse-power 
engine,  her  speed,  it  is  averred,  being  nine  miles,  as 
against  the  improved  Comet's  six  miles  per  hour. 

The  Clyde  steam  shipbuilding  industry,  almost 
from  the  advent  of  Bell's  little  vessel,  was  fairly 
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inaugurated,  and  the  rapidity  of  production  within 
the  succeeding  ten  years  was  quite  remarkable,  con- 
sidering the  diffidence  that  generally  marked  the 
adoption  of  mechanical  innovations  during  the  first 
twenty  years  of  the  last  century.  In  1813  four 
steamers  had  been  built,  and  in  1814  double  this 
number  were  added.  In  1815  six  were  added,  in  1816 
six  more,  and  so  on  till  1822,  when  no  fewer  than  forty- 
eight  steamers  had  been  finished  on  the  banks  of  the 
Clyde.  Of  the  eight  steamers  built  during  1814  two 
are  worthy  of  special  mention.  One,  the  Industry, 
built  by  Fife  of  Fairlie,  was  still  extant  in  1890,  and 
was  an  object  of  interest  as  exemplifying  the  "cod 
head  and  mackerel  tail "  form  of  hull  then  in  favour. 
Her  engines  are  still  preserved,  with  other  even 
earlier  examples  of  marine  engineering,  in  the 
Glasgow  Museum.  Another  vessel  of  that  year  was 
the  Marjory,  built  by  William  Denny,  father  of  the 
founders  of  the  present  firm  of  William  Denny  and 
Bros.,  Dumbarton.  She  was  the  first  steamer  to  ply 
upon  the  Thames,  having  been  bought  by  a  company 
of  London  merchants,  and  taken  thence  soon  after  her 
launch.  The  early  steamers  on  the  Clyde  only  plied 
to  ports  on  the  river  or  the  estuary,  such  as  Largs 
and  Rothesay ;  but  in  June,  1815,  the  Britannia,  the 
largest  steamer  of  the  time,  made  a  trip  to  Campbel- 
town,  and  was  subsequently  put  on  the  route  between 
Glasgow  and  Londonderry,  thereby  opening  up  trade 
with  the  latter  port.  She  was  109  tons  burden,  and 
measured  about  93  feet  long  by  i6£  feet  beam ;  her 
engines,  of  the  beam  type,  with  spur-wheels  to  raise 
the  power  to  the  paddle-shaft,  being  of  32  horse- 
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power.  In  1814  three  steamers  were  built,  to  the 
order  of  John  Robertson,  at  Dundee,  the  engines  for 
which  he  supplied.  Two  of  these,  the  Caledonia  and 
the  H umber,  were  sent  under  steam  to  the  river 
Humber,  and  plied  there,  these  probably  being  the 
first  steamers  sent  from  Scotland  to  England.* 

With  the  year  1818,  steamship  building  on  the 
Clyde  received  a  fresh  impetus  from  the  energetic 
genius  of  David  Napier,  who  thoroughly  grasped 
the  possibilities  of  steam  navigation  in  connection 
with  coasting  and  oversea  traffic.  In  that  year  he 
negotiated  with  William  Denny  for  the  construction 
of  a  steamer,  in  which  he  proposed  fitting  one  of  his 
engines  of  30  horse-power.  Previous  to  the  vessel 
being  proceeded  with,  he  experimented  with  small 
models  in  a  canal  near  his  works  at  Camlachie,  and 
as  a  consequence,  determined  to  give  his  proposed 
steamer  a  sharper  entrance  at  the  bow  than  was  at 
that  time  common  in  river  steamers.  The  vessel 
resulting  from  this  forethought  was  the  Rob  Roy,  of 
ninety  tons,  which  had  the  distinction  of  being  the 
pioneer  steamer  to  engage  in  channel  service.  She 
was  the  first  to  carry  on  a  regular  steam  service 
between  Greenock  and  Belfast,  and  being  afterwards 
transferred  under  the  name  of  the  Due  a"  Orleans, 
she  ran  successfully  as  a  passenger  ship  between 
Calais  and  Dover.  Other  larger  and  more  powerful 
vessels,  built  by  different  Clyde  firms,  and  engined 
by  David  Napier,  and  by  his  cousin  Robert,  rapidly 

*  For  a  thoroughly  interesting  and  complete  account  of  Clyde 
steamers,  early  and  modern,  see  The  Clyde  Passenger  Steamer,  by 
Captain  James  Williamson  (McLehose,  1904). 
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followed  for  service  on  various  routes,  eg.  Glasgow 
and  Liverpool,  Holyhead  and  Dublin,  Leith  and 
London;  and  in  1826  Steel  and  Co.,  Greenock,  built 
for  the  latter  the  United  Kingdom,  which  for  size  was 
the  wonder  of  the  times.  She  was  160  feet  long, 
26£  feet  beam,  and  had  engines  by  David  Napier 
of  200  horse-power ;  her  paddles,  however,  being 
supplemented  by  a  heavy  rig  of  sails. 

Steamship  building  and  propulsion  in  America, 
having  had  the  start  of  Britain  by  at  least  five 
years,  underwent  even  more  rapid  development.  The 
Clermont,  launched  in  1807,  as  has  been  noted,  was 
over  three  times  longer  and  five  times  the  tonnage 
of  the  Comet,  launched  five  years  later.  Before  one 
single  steamboat  had  been  built  elsewhere  than  in 
America,  Fulton  already  had  six  built  there,  and 
in  the  autumn  of  1814  there  was  launched,  from 
his  design,  the  war  steamer  Demologos,  or  Fulton  the 
First,  a  double -hulled  vessel,  150  feet  in  length, 
56  feet  in  breadth,  and  20  feet  deep,  with  a  tonnage 
of  2,475  tons.  Claimed  as  the  pioneer  war  steamer, 
she  was  certainly,  for  the  time,  a  most  remarkable 
production,  and  in  the  matter  of  tonnage  was  ahead 
of  anything  until  1838.  Canada  did  not  lag  much 
behind  America  in  the  introduction  of  steamboats 
on  her  inland  waters,  for  the  steamer  Accommodation 
was  placed  on  the  St.  Lawrence  in  1809,  and  the  Car 
of  Commerce  in  1813.  In  1817  two  other  steamers 
were  placed  on  the  St.  Lawrence,  the  Quebec  of 
100  tons  burden  and  100  indicated  horse-power,  the 
engines  for  which  were  supplied  by  Maudslay,  London, 
and  also  the  Lauzon,  ferry  steamboat,  150  tons 
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measurement  and  50  horse-power.  Canada,  too,  has 
the  honour  of  having  ushered  into  the  arena  of 
Atlantic  navigation  the  first  Atlantic  steamer,  The 
Royal  William  (with  engines  by  Boulton  and  Watt), 
which  crossed  from  Quebec  to  London,  in  the  autumn 
of  1833,  in  seventeen  days,  steaming  throughout. 

The  Atlantic  service  is  usually  selected  as  affording 
the  most  notable  and  connected  epitome  of  the  later 
development  of  ocean  navigation  by  steamships,  and 
the  same  plan  is  here  adopted. 

Apart  from  some  earlier  voyages  of  an  experimental 
or  tentative  character — for  example,  the  American- 
owned  Savannah,  in  1819,  which  only  used  steam  as 
an  auxiliary  to  sails,  and  the  Canadian-owned  and 
built  Royal  William,  in  1833,  above  referred  to — our 
brief  record  may  be  begun  with  the  epoch-marking 
passages  of  the  Great  Western  and  the  Sinus,  in  the 
spring  of  1838.  Under  the  inspiring  influence  of  the 
intrepid  genius  of  Isambard  K.  Brunei,  the  engineer 
for  the  Great  Western  Railway,  the  directors  of  that 
company  had,  in  1836,  formed  the  Great  Western 
Steamship  Company,  the  firstfruits  of  which  con- 
sisted in  the  building  of  the  paddle  steamer  Great 
Western.  This  vessel,  whose  launch  took  place  at 
Bristol  on  July  I9th,  1837,  was  212  feet  long  between 
perpendiculars  (236  feet  over  all),  35^  feet  beam,  and 
23  ft.  2  in.  depth  of  hold.  Her  engines  by  Maudslay 
and  Field,  who  had  been  for  some  time  one  of  the 
most  notable  marine  engineering  firms  in  Britain,  as 
their  successors  still  are,  were  of  750  indicated  horse- 
power. She  was  despatched  on  her  first  voyage 
across  the  Atlantic  from  the  port  of  Bristol,  on  April 
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8th,  1838.  Three  days  previously,  however,  the 
paddle  steamer  Sirius,  170  feet  long,  450  tons 
register,  and  270  horse-power  (built  1837-8  by 
Menzies  and  Son,  Leith,  and  engined  by  Thomas 
Wingate  and  Company,  Glasgow,  and  the  first  steamer 
to  be  fitted  with  Hall's  surface  condenser),  left  Cork 
Harbour — where  she  had  touched  on  her  way  from 
London,  and  which  had  formed  her  terminal  port  pre- 
viously— also  bound  for  New  York.  The  story  of  the 
arrival  of  both  the  vessels  at  New  York  on  the  same 
day — the  Sinus  in  the  forenoon  with  all  her  fuel  con- 
sumed, and  the  Great  Western  in  the  afternoon,  with 
nearly  200  of  her  original  800  tons  of  coal  still  to  spare 
(the  time  thus  taken  being  eighteen  days  and  fifteen 
days  respectively),  and  the  furore  of  excitement  their 
almost  "  neck-and-neck "  arrival  occasioned,  as  well 
as  the  gratifying  success  of  their  homeward  passages, 
etc. — need  not  be  dwelt  upon.  These  momentous 
events  at  once  established  the  practicability  of  steam 
navigation  over  long  distances,  and  virtually  reduced 
the  breadth  of  the  Atlantic  by  one-half.  While  the 
possibility  of  ocean  transport  by  steam  vessels  was 
thus  being  signally  demonstrated — a  matter  which 
had  been  doubted,  on  the  score  of  limited  coal-carry- 
ing capacity,  even  by  very  learned  men — the  genius 
of  Brunei  was  measuring  itself  against  a  further  leap 
along  the  same  line  of  development.  The  Great 
Britain  was  being  laid  down  in  the  yard  at  Bristol. 

At  this  point  in  the  narrative  of  Atlantic  steamship 
development,  it  will  be  convenient  to  pause,  and  to 
go  back  a  little  in  the  order  of  time,  so  that  the 
initiation  and  gradual  adoption  of  iron  as  the  con- 
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structional  material  for  ships  may  be  adequately  dealt 
with.  Until  about  the  years  1783-4  when  Cort 
introduced  his  patent  processes  for  puddling  and 
rolling  iron,  hammering  was  the  only  process  by 
which  wrought-iron  could  be  shaped  from  the  rough 
mass  into  plates  and  bars,  hence,  even  for  structures 
on  land,  the  material  was  but  little  used.  According 
to  Sir  William  Fairbairn,  "  when  Watt  was  engaged 
with  his  steam  engine  the  only  material  at  his  com- 
mand for  his  boiler,  in  which  to  generate  steam,  was 
hammered  copper  plates  or  cast-iron  :  hammered  iron 
plates  were  occasionally  made,  but  seldom  used,  and 
it  was  not  until  the  introduction  of  rolls  that  anything 
in  the  shape  of  iron  plates  could  be  obtained."  Rolled 
iron  plates  were  first  extensively  used  in  the  construc- 
tion of  steam  boilers,  the  earliest  of  these  being 
produced  about  1786.  In  1787  John  Wilkinson,  ai. 
ironfounder  of  Lancashire,  launched  the  Trial,  . 
canal  boat  or  barge,  of  70  feet  length,  built  of  iron 
plates  ^  inch  thick,  "  put  together  with  rivets  liki 
copper  or  fire  engine  boilers,"  this  being  the  first 
iron  vessel  of  which  any  account  is  extant  She  had 
wooden  stem,  sternpost  and  beams.  When  this  novel 
craft  arrived  at  Birmingham  with  a  cargo  of  about 
twenty-three  tons  of  iron — her  own  weight  being  eight 
tons — probably  none  of  those  who  witnessed  her 
arrival  had  any  idea  of  regarding  her  as  the  pioneer 
of  a  new  system  of  construction  that  was  to  extend 
to  all  classes  of  ships,  and  revolutionise  the  art  of  ship- 
building. Yet  so  it  was ;  although  the  change  did 
not  begin  to  manifest  itself  in  the  localities  where 
it  eventually  developed  most  for  thirty  years  later ; 
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the  Trial  was  the  forerunner  of  many  similar  craft 
which  plied  on  the  Severn  and  the  canals  of  Stafford- 
shire ;  their  facility  of  construction,  strength,  lightness, 
and  efficiency  commending  them.  The  construction 
and  use  of  similar  vessels  in  other  parts  of  the  country 
followed,  while  the  idea  of  building  vessels  of  iron  for 
river  and  sea-going  purposes  was  entertained  and 
expressly  advocated  by  various  individuals  in  different 
places  simultaneously.  Thus  Richard  Trevithick  in 
1809,  and  Robert  Stephenson  later,  proposed  iron 
vessels,  and  even  suggested  masts,  yards  and  spars 
of  iron  plates,  anticipating  by  many  years  the  almost 
universal  practice  of  the  present  time. 

The  Clyde  Valley,  for  so  long  subsequently  recog- 
nised as  the  "home  of  iron  shipbuilding,"  was 
longer  in  becoming  associated  with  the  introduction 
of  metallic  shipbuilding,  but  when  once  started  its 
share  in  the  movement  was  pronounced  and  pro- 
gressive. The  pioneer  iron  vessel  in  this  region  was 
the  Vulcan,  built  at  Faskine,  on  the  Monkland  Canal, 
in  1817-8.  Equipped  as  a  "  passage  boat,"  this  was 
probably  the  first  iron  vessel  regularly  employed  in 
passenger  carrying.  The  builder  was  Thomas  Wilson, 
a  carpenter  in  the  employ  of  the  Forth  and  Clyde 
Canal  Company,  who  undertook  her  construction  for 
it.  This  vessel  was  61  feet  long,  u  feet  beam,  and 
4  ft.  6  in.  deep,  and  was  buijt  of  plates  and  flat  bar 
frames,  the  framing  and  stanchions  being  forged 
wholly  on  the  anvil  by  hand  labour.  While  engaged 
in  its  construction,  Wilson  and  his  blacksmith 
assistant  were  frequently  jeered  at  by  sceptical 
fellow-workmen  and  passing  bargemen.  To  the 


EARLY  STEAMERS  31 

derisive  query  as  to  whether  he  really  imagined  that 
iron  would  "  soom  "  (float),  Wilson  merely  retorted  to 
the  effect  that  they  could  judge  for  themselves  if  they 
"  pitched  their  tea  flasks  into  the  canal."  Heedless 
for  most  part  of  those  jeers  and  scoffers,  Wilson,  like 
Noah  of  old,  went  steadily  on  with  his  shipbuilding. 
The  Vulcan  was  not  only  safely  floated,  but  com- 
menced plying  on  the  Forth  and  Clyde  Canal  in 
1819,  and  was  to  the  fore  so  recently  as  somewhere 
in  the  seventies,  having  actually  stood  the  test  of 
between  sixty  and  seventy  years'  hard  service ! 

By  the  time  the  Vulcan  had  begun  to  ply  on  the 
canal — the  mode  of  progression  being,  of  course, 
horse  haulage — the  propulsion  of  boats  by  steam  had 
become  firmly  established  on  the  Clyde  and  other 
rivers,  while  also  about  that  time  the  Rob  Roy  began 
to  ply  across  Channel  to  Belfast.  But  all  the  steamers 
turned  out  up  till  then  were  of  wood,  the  employ- 
ment of  the  steam  engine  for  propulsion  apparently 
constituting  an  innovation  so  all-engrossing  as  to 
preclude  for  a  time  any  serious  effort  to  bring  about 
the  substitution  of  iron  for  wood  in  their  construction. 
The  first  iron  steamer,  of  which  there  is  authentic 
record,  was  the  Aaron  Manby,  built  in  1820,  not  at 
any  seaport,  but  at  the  Horsley  Iron  Works,  Tipton, 
Staffordshire.  Quite  evidently  iron  was  then  regarded 
with  anything  but  favour  by  the  shipwrights  and 
builders  of  our  seaports,  as  indeed  it  was  also  much 
later  regarded  by  shipwrights  in  our  Royal  Dockyards, 
whose  training  and  precedents  excluded  all  other 
materials  but  wood.  Named  after  her  designer  and 
constructor,  the  Aaron  Manby  was  120  feet  long  and 
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1 8  feet  broad,  with  engines  of  80  horse-power.  She 
was  sent  in  pieces  to  the  Thames,  and  put  together 
at  the  Surrey  Docks.  With  a  cargo  of  iron  and 
linseed  she  crossed  the  Channel  to  Havre  in  1821, 
and  afterwards  ascended  the  Seine  to  Paris,  where 
her  arrival  caused  a  great  sensation.  Her  success 
led  to  the  construction  of  other  iron  steamers,  both 
at  Horsley  Works  and  at  Mr.  Manby's  works  at 
Charenton,  near  Paris ;  one  of  the  Horsley  pro- 
ductions crossing  the  Irish  Channel  and  taking  up 
service  in  1825  on  the  river  Shannon,  in  which  she 
continued  for  the  long  period  of  thirty  years.  The 
first  Clyde-built  iron  steamer  was  the  Aglaia,  of 
thirty  tons  burthen,  produced  in  1832,  and  re-erected 
by  the  side  of  Loch  Eck,  Argyleshire,  on  whose 
waters  she  afterwards  plied ;  but  the  first  iron  steamer 
to  ply  regularly  on  the  Clyde  itself  was  the  Fairy 
Queen,  built  in  1831  by  Neilson,  of  Oakbank  Foundry, 
in  the  northern  district  of  Glasgow.  The  hull  was 
constructed  there,  and  carted  down  and  launched 
into  the  Clyde  at  the  Broomielaw.  One  who,  as  a 
boy,  watched  her  construction,  states  that  "the  hull 
all  over  was  rivetted  as  boilers  were,  the  rivet  heads 
projecting,  not  countersunk  as  the  practice  now  is." 
The  first  iron  steamer  built  on  the  Tyne  was  the 
Prince  Albert,  155  feet  long,  \g\  feet  beam,  and 
9  ft.  6  in.  deep,  launched  in  September,  1842,  and 
intended  for  passenger  service  on  the  Thames. 

No  inconsiderable  share  of  the  credit  attaching  to 
the  substitution  of  iron  for  wood  in  shipbuilding  and 
for  the  development  of  the  steamship  is  due  to 
William  and  John  Laird,  father  and  son,  founders 
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about  1824-6  of  the  renowned  firm  of  shipbuilders 
at  Birkenhead.  In  1829  they  built  an  iron  lighter 
60  feet  long,  the  first  iron  vessel  constructed  on 
the  Mersey,  and  during  the  succeeding  three  years 
a  number  of  iron  vessels  for  exploration  purposes  on 
the  Niger.  One  of  these,  the  Elburkah,  was  70  feet 
long,  13  feet  beam,  and  6£  feet  deep.  Her  plates 
were  £  inch  thick  on  the  bottom  and  £  thick  on  the 
sides,  and  she  weighed  only  fifteen  tons,  including 
her  decks,  but  without  engines,  boilers,  spars,  and 
outfit.  In  1833  they  constructed  a  paddle  steamer, 
the  Lady  Lansdowne,  133  feet  long  and  148  tons, 
which  was  sent  from  Birkenhead  in  pieces,  and  re- 
erected  on  the  banks  of  Loch  Derg,  in  Ireland.  In 
the  following  year  they  constructed  two  paddle 
steamers — one  the  Garry  owen,  130  feet  long,  by  2i£ 
feet  beam,  and  of  265  tons,  having  two  engines  of 
45  horse-power,  for  the  Irish  coasting  trade ;  and  the 
second,  the  John  Randolph,  shipped  in  pieces  to,  and 
re-erected  on  the  Savannah  River,  U.S.,  being  the 
first  iron  vessel  ever  seen  in  American  waters. 

The  phenomenon,  as  at  first  it  seemed,  of  the  iron 
ship  "sooming,"  or  floating,  soon  ceased  to  excite 
distrust,  although  opposition  to  iron  ships  on  the 
score  of  the  ease  and  rapidity  with  which,  as  was 
averred,  they  would  sink  in  the  event  of  collision, 
and  on  account  of  their  readiness  to  foul  and  corrode, 
as  well  as  of  their  magnetic  influence  with  the 
compass,  long  deterred  owners  from  using  the  new 
material.  This  was  still  the  state  of  matters  in 
1838,  when,  after  the  epoch-marking  Atlantic  voyage 
of  the  steamer  Great  Western,  Brunei  advised  the 
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Great  Western  Company  to  use  iron  in  the  con- 
struction of  a  new  steamer  for  ocean  service  which 
was  to  be  of  the  startling  size  of  3,433  tons  displace- 
ment. This,  of  course,  was  the  Great  Britain,  already 
incidentally  referred  to.  Other  men  and  companies, 
although  perhaps  not  quite  so  boldly,  were  also  enter- 
ing upon  shipbuilding  in  iron.  In  1838,  the  year  in 
which  Brunei  proposed  his  Great  Britain,  the  firm  of 
Tod  and  McGregor,  Glasgow,  was  actually  proceed- 
ing with  a  vessel  of  iron  intended  for  deep-sea  service. 
This  was  the  Royal  Sovereign,  launched  in  1839,  and 
put  on  the  service  between  Glasgow  and  Liverpool. 
She  was  followed  shortly  by  the  Royal  George  and 
the  Princess  Royal  by  the  same  builders.  In  1838, 
also,  Mr.  John  Laird  produced  the  Rainbow,  an  iron 
steamer  of  600  tons,  for  the  General  Steam  Naviga- 
tion Company  of  London.  She  was  employed  in  the 
service  between  London  and  "Ramsgate,  afterwards 
extended  from  London  to  Antwerp.  These  several 
Clyde-  and  Mersey-built  vessels  may  be  considered 
the  pioneer  iron  ocean  steamers. 

It  was  in  1830  that  Mr. — afterwards  Sir — William 
Fairbairn  first  turned  his  attention  to  the  construction 
of  iron  vessels,  in  connection  especially  with  the  design 
of  canal  boats  of  greater  speed  than  existing  craft, 
as  a  result  of  the  competition  even  then  being  en- 
countered from  railways.  A  number  of  these  vessels 
were  built  at  Manchester  to  the  order  of  the  Forth 
and  Clyde  Canal  Company,  and  made  the  passage 
from  Liverpool  to  Greenock  prior  to  entering  on 
service  in  the  canal.  The  most  successful  or  best 
known  of  these  was  the  Lord  Dundas,  completed  in 
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1831,  which  was  68  feet  long,  u£  feet  beam,  by 
4^  feet  depth,  with  a  shell  formed  of  iron  sheets 
iV  inch  thick,  strengthened  with  light  angle  and 
T-iron  ribs.  An  engine  of  the  locomotive  type, 
about  i o  horse-power,  drove  a  paddle-wheel  of  9  feet 
diameter  and  3  ft.  10  in.  width,  placed  a  little  aft  of 
midships  and  worked  in  a  channel-recess  formed  in 
the  hull  to  allow  of  the  flow  of  water  to  the  paddles. 
The  success  of  this  vessel,  conjoined  to  his  other 
experience  of  building  in  iron,  induced  Fairbairn  to 
begin  iron  shipbuilding  on  a  larger  scale.  In  1833  he 
established  a  yard  at  Millwall  on  the  Thames  (which 
afterwards  formed  a  part  of  the  works  in  which  Scott 
Russell  constructed  Brunei's  Great  Eastern),  where  in 
the  course  of  some  fourteen  years  he  built  upwards  of 
1 20  iron  ships,  some  of  them  over  2,000  tons  burden. 
Though  not  remaining  personally  engaged  in  ship- 
building, Fairbairn  continued  to  the  last  to  watch  and 
aid  its  development.  Combining  as  he  did  the  pro- 
fessions of  civil  engineer  and  shipbuilder,  he  made 
his  experience  in  the  one  contribute  to  success  in 
the  practice  of  the  other,  and  his  experimental  in- 
vestigations and  their  resulting  suggestions  largely 
contributed  to  the  advancement  of  metallic  ship- 
building. Partly  because  of  his  acquaintance  with 
iron  as  a  material  for  shipbuilding  and  of  his  pos- 
session of  special  plant,  Fairbairn  was  entrusted  by 
Robert  Stephenson  with  the  experiments  which  pre- 
ceded the  construction  of  the  Britannia  Tubular 
Bridge  across  the  Menai  Straits,  and  it  was  from 
these  experiments,  and  their  outcome  in  practice,  as 
embodied  in  this  and  other  bridge  structures,  that 
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some  of  the  most  valuable  principles  underlying  iron 
construction  were  derived.  For  example,  the  com- 
parison of  a  ship  to  a  girder,  which  has  almost  ever 
since  been  the  governing  principle  on  which  ques- 
tions of  structural  strength  have  been  determined  by 
naval  architects,  originated  with  Fairbairn,  although 
Brunei  in  his  design  of  the  structures  of  the  Great 
Western,  Great  Britain,  and  Great  Eastern  un- 
doubtedly worked  on  the  same  lines.  The  credit, 
however,  of  putting  into  final  and  workable  shape 
"  equivalent  girder  "  calculations  for  the  longitudinal 
strength  of  ships  was  earned  later  by  Macquorn 
Rankine,  the  able  Professor  of  Engineering  in  Glas- 
gow University. 

The  cellular  principle  of  ship  construction,  as 
exemplified  in  the  bottoms  of  almost  all  modern 
ships,  is  in  the  same  way  a  direct  deduction  from 
wrought  -  iron  bridge  construction,  and  from  the 
notable  vessels  in  which  it  was  first  embodied — the 
Great  Britain  and  Great  Eastern.  The  misfortune 
which  overtook  the  Great  Britain  on  her  third  voyage, 
as  afterwards  related,  helped  incalculably  to  develop 
shipbuilding  in  iron.  The  vessel,  after  lying  aground 
in  no  very  comfortable  situation  for  about  eleven 
months,  was  floated,  and  on  a  general  survey  being 
made  it  was  found  that  she  had  not  suffered  any 
alteration  in  form,  nor  was  she  at  all  strained.  Many 
of  the  shipbuilders  and  shipowners  who  had  been 
hesitating  about  the  judiciousness  of  employing 
iron,  paid  visits  to  the  stranded  vessel,  inspected  her 
after  docking,  and  felt  v  entirely  convinced  of  the 
suitability  of  iron  for  ship  construction. 
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From  what  has  gone  before  it  will  be  gathered  that 
civil  engineers,  ironfounders,  and  others  outside  the 
regular — and  shall  we  say  "sacred"? — pale  of  the  ship- 
wright craft  contributed  most  to  the  early  stages  of 
shipbuilding  in  iron.  At  this  point  we  may  fittingly 
refer  to  the  position  and  influence  of  a  society  which 
had,  many  years  before,  become  most  potent  as  a 
factor  in  shipbuilding  development,  and  is  even  to-day 
quite  as  powerful  as  ever.  This  is  Lloyd's  Register 
of  Shipping,  representing  a  power  of  which,  behind 
the  well-known  expression  "  100  Ai  at  Lloyd's,"  most 
people  have,  at  least,  some  general  idea.  Although  as 
a  register  society  for  the  classification  of  vessels,  to  aid 
in  their  insurance,  this  body  carries  one  back  through 
varied  intricate,  and  more  or  less  permanent,  succes- 
sions of  insurance  lists,  records,  and  register-books,  to 
the  time,  1690-1770,  when  Lloyd's  Coffee-house  in 
Lombard  Street,  London,  was  the  great  resort  of  all 
classes  of  people  connected  with  shipping — gradually 
developing  into  the  headquarters  of  maritime  busi- 
ness, and  especially  of  marine  insurance — it  was 
only  in  1836  that  the  association,  known  since  that 
date  as  "  Lloyd's  Register  of  British  and  Foreign 
Shipping,"  was  formed.  It  was,  moreover,  only  in 
1837  that  the  Register-book,  kept  and  issued  by  the 
association,  took  cognisance  of  shipbuilding  in  iron, 
the  steamer  Strius,  of  180  tons,  in  that  year  being  the 
first  vessel  in  which  iron  was  largely  employed  to 
receive  countenance  or  class  from  this  already  in- 
fluential and,  of  course,  conservative  association.  She 
appeared  in  the  supplement  to  the  1837  volume, 
having  the  "A"  character  without  a  term  of  years,  and 
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the  notation  "  built  of  iron."  The  next  entered  in  the 
book  was  the  iron  sailing-ship  Ironside  of  270  tons, 
built  in  1838,  and  from  that  year  till  1844  tne  Register- 
book  continued  to  take  cognisance  of  the  new  style 
of  construction  in  no  other  way  than  that  each  vessel 
was  "  built  of  iron."  In  the  latter  year,  recognising 
that  iron  ships  had  so  multiplied  as  to  demand  some 
kind  of  higher  class  based  on  fixed  rules,  the  Register 
Committee  appealed  to  the  shipbuilders  of  the  country 
for  assistance  in  compiling  such  rules.  The  request, 
however,  as  we  are  told  in  the  Annals  of  Lloyd's 
Register — a  highly  interesting  work  issued  to  its  sub- 
scribers by  Lloyd's  Register  Society  in  1884 — was 
made  in  vain,  and  the  iron  rules  remained  in  a  vague 
and  indeterminate  form  until  the  year  1854.  The 
committee  hesitated  to  lay  down  hard-and-fast  lines 
for  the  construction  of  iron  ships  while  such  ships 
were  in  their  infancy,  preferring  rather  to  await  more 
lengthened  experience.  It  might  have  been  more 
correct  to  say  that  the  committee — with  the  ship- 
owning  and  insuring  interests  predominating — could 
do  nothing  else  than  await  on  experience.  During 
these  early  stages  of  iron  shipbuilding,  down  indeed  to 
comparatively  recent  times,  the  reward  of  individual 
superiority,  in  improving  shipbuilding  practice  and 
methods  generally,  assumed  the  form  of  enhanced 
reputation  as  builders  and  consequently  of  extra 
inflow  of  orders  to  build  for  new  and  more  important 
customers.  At  first  especially,  but  indeed  all  along, 
Lloyd's  and  other  succeeding  registration  societies, 
almost  as  a  necessity  of  their  existence,  have  availed 
themselves,  through  the  agency  of  their  constantly 
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growing  staff  of  surveyors,  etc.,  of  the  results  attained 
by  the  special  skill  and  experience  of  progressive 
shipbuilding  firms  and  individuals,  to  formulate,  build 
up,  and  issue  rules  and  regulations,  which  although 
almost  needless  in  the  case  of  skilful,  honest,  and 
progressive  builders  and  designers,  yet  guide  and 
compel  the  conventional  and  laggard  builders  along 
the  line  of  improvement.  Of  course,  while  the  general 
level  of  quality  is  thus  maintained,  and  the  raison 
d'etre  of  the  registry  societies — i.e.  the  guarantee 
afforded  to  insurance  bodies — justified,  the  reward 
of  skill  to  individuals  is  lessened.  Progressive  and 
ingenious  shipbuilders  quite  naturally  desire  that  the 
advantages  due  to  their  own  suggestions  and  devices 
should  first — if  not  first  and  last — accrue  to  them- 
selves, and  it  is  easy  therefore  to  understand  that  the 
early  function  of  Lloyd's  was  one  of  "  registering " 
rather  than  of  initiating  and  improving  practice. 

But  shipbuilding  interests  and  skill  are  now 
greater  powers  in  the  formation  and  conduct  of 
register  societies,  and  more  general  scientific  as  well 
as  practical  skill  are  necessary  qualifications  for  the 
members  of  the  surveying  staffs.  Indeed,  in  particular 
instances  the  officials  of  Lloyd's  and  other  later 
registry  societies  have  evinced  great  technical  initia- 
tive ability.  It  is  not  possible  here  to  write  more 
fully  of  registry  history  and  procedure,  and  we  must 
content  ourselves  with  mention  of  the  Liverpool 
"  Underwriters'  Registry  for  Iron  Vessels,"  founded 
in  1862,  and  absorbed  by  Lloyd's  in  1885 ;  the 
Bureau  Veritas,  a  French  society  of  old  standing, 
and  having  great  influence  with  continental  owners 


40       THE   SHIPBUILDING   INDUSTRY 

and  insurance  societies ;  and  the  British  Corporation 
Registry  founded  in  1890,  and  since  that  date  a 
rapidly  flourishing  institution,  which,  like  the  others 
named,  has  shown  the  lead  in  a  number  of  important 
departures,  both  in  general  type  and  structural  details 
of  ships,  to  the  old  and  more  widely  ramified,  though 
more  conservative,  Lloyd's  Society. 

Greater  strength -with -lightness  and  the  vastly 
superior  manipulative  and  constructural  character  of 
iron  are,  of  course,  the  primary  advantages  of  that 
material  over  wood.  On  these  points  it  is  at  this 
day  unnecessary  to  dwell,  but  a  sentence  with  regard 
to  increased  strength -with -lightness  may  not  be 
amiss.  Of  two  vessels,  one  of  wood  and  one  of  iron, 
having  the  same  outside  form  and  draught  of  water, 
the  iron  vessel  carries  by  far  the  greater  weight  of 
cargo.  From  experience  it  was  learned  that  to  give 
sufficient  strength  to  a  wooden  hull  it  was  necessary 
to  make  it  nearly  as  heavy  as  the  burden  it  had 
to  carry,  whereas  a  hull  of  iron,  and  even  more  so  of 
steel — the  latter  material  being  still  lighter  than  iron 
relatively  to  thickness  and  strength — often  carries 
cargoes  twice  its  own  weight  without  showing  the 
least  sign  of  weakness  ;  the  superior  way  in  which 
iron  lends  itself  to  butt-fastening  no  doubt  contri- 
buting to  this  result.  The  gain  in  favour  of  the 
carrying  power  of  iron  ships  is  consequently  one- 
sixth  at  least  of  the  total  weight  of  a  ship  and  her 
lading.  The  commercial  gain  of  this  alone,  both  at 
first  and  in  a  vessel's  after  life,  forms  overwhelming 
advantage  for  the  metallic  hull,  quite  apart  from 
the  marvellous  way  in  which  metal  lends  itself  to 
manipulation  and  to  enlarged  ship  dimensions. 
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Even  after  these,  now  almost  obvious,  truths  were 
more  or  less  clearly  recognised,  transition  was  slower 
on  account  of  the  familiarity  and  expertness  of  the 
ship-carpenter   with   woodwork.      The   antipathy  of 
the  old-time  "shipwright"  to  the  new  order  of  things 
lasted  long.     Even  the  Chief  Constructor  of  one  of 
the  Royal  Dockyards  declared  to  Scott  Russell,  with 
such  feeling  and  indignation  that  the  latter  says  he 
never  forgot  it,  "  Don't  talk  to  me  about  ships  of 
iron,  it  is  contrary  to  nature."     One  disadvantage, 
however,  already  mentioned,  which  iron  indisputably 
had — and    both   iron   and  steel  ships  still  to   some 
extent  have — also  hindered  the  spread  of  shipbuild- 
ing in  metal.     Experience  showed  that  the  bottoms 
of  iron  vessels  were  subject  to  fouling  and  corrosion, 
especially  in  certain  waters  and  if  long  afloat  and 
stationary.     The  speed  in  such  cases  became  greatly 
reduced,  and  deterioration  in  the  metal  also  became 
serious.     Coppering  the  bottoms  of  wood  ships  was 
a  more  or  less  effective  specific  against  fouling,  but 
as  it  was  impracticable,  as  well  as  chemically  un- 
desirable, to  affix  copper  sheathing  to  iron,  wood  for 
this  reason  alone  was  retained  as  the  material  for  the 
outside  skin  of  ships.     In  many  cases  wood  sheath- 
ing was  fitted  to  an  iron  inner  skin  so  as  to  afford 
the  means  of  affixing  copper  and  preventing  galvanic 
action  between  it  and  the  iron.     Indeed,  in  not  a 
few  of  even  the  latest  naval  ships — especially  those 
intended  for  stations  and  service  in  Eastern  waters — 
the  combined  wood  and  copper  sheathing  has  been 
perpetuated.      But  in    many  instances  iron    plating 
was  altogether  dispensed  with,  and  wood  planking 
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wrought  upon  the  iron  frames,  such  vessels  coming 
to  be  spoken  of  as  "composite"  vessels  from  the 
association  of  wood  and  iron  in  their  construction, 
although  it  will  be  understood  wood  and  iron  (wood 
frames  and  iron  plating)  had  been  combined  from  a 
much  earlier  period.  The  planking  of  these  vessels 
was,  of  course,  caulked  along  the  seams,  and  the 
whole  clad  with  copper  sheathing  as  in  the  case  of 
ordinary  wood  ships,  thus  giving  them  the  advantages 
of  cleanliness  and  consequent  speed. 

The  composite  system  was  well  adapted  for  the 
ships  which  at  that  period  were  in  demand  for  the 
trade  with  China  and  the  East  Indies  round  the  Cape 
of  Good  Hope ;  speed  on  the  homeward  passage 
being  a  great  desideratum.  The  composite  "tea 
clippers  "  and  their  astonishingly  swift  ocean  voyages 
vid  the  Cape,  with  cargoes  of  the  season's  teas,  are 
generally  memorable.  The  first  vessel  of  this  com- 
posite class  of  which  there  is  reliable  record  was  the 
Tubal  Cain,  of  787  tons,  built  about  1850.  This 
vessel  appeared  in  Lloyd's  Register  for  1851  with  the 
notation  "  Iron  frame  planked  "  and  with  the  charac- 
ter "A,"  but  with  the  period  of  classification  unstated, 
due,  doubtless,  to  the  want  of  data  as  to  the  durability 
of  vessels  thus  constructed.  In  1860,  and  the  years 
immediately  following,  proposals  for  composite  vessels 
increased  in  the  experience  of  Lloyd's  Register,  one 
notable  advocate  of  this  type  of  vessel  being  the  late 
Alexander  Stephen,  one  of  the  founders  of  the 
present  renowned  firm  of  Alexander  Stephen  and 
Sons,  Linthouse,  Glasgow,  who,  in  1862,  was  the  first 
to  introduce  the  composite  system  on  the  Clyde  and 
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to  place  it  before  the  Admiralty.  Amongst  the  most 
famous  of  the  composite  tea  clippers  of  1860-70, 
\vere  the  Taping,  Ariel,  Titam'a,  Spindrift,  Sir  Lance- 
lot, and  Thennopyltz.  The  latter  vessel  was  designed 
by  the  late  Mr.  Bernard  Weymouth,  of  Lloyd's 
Register,  who  was  largely  responsible  for  the  rules 
of  the  society  for  composite  vessels.  She  was  built 
in  1868  by  W.  Hood  and  Co.,  Aberdeen,  and  for  a 
number  of  years  accomplished  many  marvellously 
quick  passages  between  this  country,  Australia,  and 
China.  One  of  her  performances  consisted  in  making 
the  passage  from  London  to  Melbourne,  in  1870,  in 
sixty-one  days,  during  one  of  which  she  covered  a 
distance  of  330  nautical — about  380  statute — miles,  or 
at  the  average  rate  of  close  upon  sixteen  statute 
miles  per  hour. 

Owing  to  galvanic  action,  the  character  of  the  bolt 
fastenings  of  composite  vessels  was  a  matter  of  first 
importance,  and  difficulties  in  this  connection  largely 
determined  the  period  of  their  classification,  the  fre- 
quency of  the  survey,  and  ultimately  the  duration 
of  the  day  of  composite  construction.  When  the 
Suez  Canal  was  opened  and  first  regularly  made  use 
of  in  1870,  the  qualities  of  the  fine  clipper  tea-ships 
were  discounted.  This  change  shortened  the  route 
for  steamers  to  the  East,  and  the  compound  engine, 
coming  into  general  use  about  the  same  time,  effected 
a  great  economy  in  coal  consumption.  Compared 
with  iron  ships,  too,  the  construction  of  composite 
ships  was  found  to  be  somewhat  expensive,  and  this 
of  itself  hastened  the  decline  in  their  production. 
""Nevertheless,  up  to  the  present  day  practically  all  the 
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large  sailing  yachts,  including  the  most  famous  racing 
boats,  have  been  built  on  this  principle,  with  one  or 
two  exceptions,  notably  the  America  Cup  challengers 
Shamrock  /.  and  Shamrock  If.,  which  were  con- 
structed of  bronze  alloys,  and  the  Shamrock  ///., 
which  was  built  of  nickel-steel,  afterwards  to  be 
referred  to. 

Like  wood  shipbuilding  in  this  country,  composite 
shipbuilding  has  virtually  now  only  historical  interest. 
So  leaving  the  subject  finally,  we  again  take  up 
the  main  line  along  which  shipbuilding  has  pro- 
ceeded, as  exemplified  particularly  in  transatlantic 
vessels.  Some  three  or  four  years  before  the  com- 
pletion of  the  Great  Britain  the  founding  of  the 
Cunard  Company  had  been  brought  about,  and 
Atlantic  vessels  were  multiplying.  That  memorable 
event,  as  is  well  known,  took  place  in  1840,  and 
through  it  a  regular  mail  steam  service  was  first 
introduced  on  the  Atlantic.  The  Britannia,  built  by 
Robert  Duncan,  Port  Glasgow,  was  the  first  vessel 
of  the  fleet,  and  measured  207  feet  in  length  by  34  ft. 
4  in.  broad,  by  22  ft.  6  in.  deep,  with  a  tonnage 
of  1,154,  and  an  I.  H.  P.  of  740,  yielding  8£  knots 
average  speed.  Closely  following  her  were  the 
Acadia,  Caledonia,  and  Columbia  of  same  dimensions, 
all  engined  by  Robert  Napier,  Glasgow ;  the  story 
of  whose  association  with  Cunard  and  Mclver,  and 
the  founding  of  the  Cunard  Line,  has  been  too  often 
told  to  bear  even  the  briefest  repetition. 

The  Great  Britain,  begun  in  1838,  but  not  com- 
pleted until  1844,  and  only  leaving  Liverpool  on  her 
first  voyage  in  July,  1845,  was  the  marvel  of  her  day, 
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and  in  herself  represented  a  striking  exemplification, 
not  only  of  growth  in  steamship  dimensions,  but  of 
the  revolution  in  construction  and  propulsion,  destined 
before  many  years  to  completely  supplant  the  wood 
hull  and  paddle-wheel  for  ocean  service.  In  length 
this  remarkable  vessel  was  325  feet  over  all,  by  50^ 
feet  beam,  and  32^  feet  deep,  with  a  displacement 
at  load  draught  of  3,610  tons.  She  was  not  only 
built  of  iron,  but  fitted  with  a  screw  propeller,  the 
application  of  which  Brunei  had  already  studied  in  the 
case  of  the  Archimedes,  just  about  that  time,  earning 
the  distinction  of  being  the  first  practically  successful 
screw-propelled  steamer.  In  fact  the  determination 
to  employ  the  screw  in  place  of  paddles  in  the  Great 
Britain  was  resolved  upon  in  1839,  after  the  engines 
designed  for  paddle-wheels  had  already  been  under 
way. 

The  idea  of  employing  the  principle  of  the  screw 
for  ship-propulsion  is  known  to  have  been  entertained 
from  a  period  almost  as  early  as  the  application  of 
steam  as  the  motive  power.  There  have  been  many 
claimants  to  priority  in  this  matter,  and  the  subject 
is  so  beset  with  intricate  and  conflicting  claims  and 
counter-claims  that  it  would  be  futile  to  attempt 
a  satisfactory  statement  here.  Among  the  first  to 
score  decisive  success,  and  to  convince  the  engineer- 
ing profession  of  the  practicability  of  screw-propulsion, 
were  John  Ericsson  and  Thomas  Pettit  Smith.  The 
former  in  1836,  with  the  Francis  B.  Ogden,  obtained 
success  on  the  Thames,  and  the  latter  in  1839,  with 
the  above-mentioned  Archimedes — a  vessel  of  much 
larger  size — clearly  demonstrated  the  practicability 
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and  value  of  screw -propulsion.  The  innovation  in 
the  case  of  the  Great  Britain  was  a  distinct  success, 
and  her  first  voyage  across  the  Atlantic  to  New 
York  occupied  fourteen  days  twenty-one  hours,  while 
the  return  voyage  occupied  fifteen  and  a  half  days. 
After  one  more  voyage  she  was  fitted  with  a  new 
propeller,  and  alterations  were  made  to  give  a  better 
supply  of  steam.  She  made  two  more  voyages,  but 
on  her  third  voyage,  from  Liverpool  (September,  1846) 
she  overran  her  reckoning  and  stranded  in  Dundrum 
Bay,  in  the  north-east  of  Ireland.  This  mishap,  though 
rectified,  completed  the  ruin  of  the  Great  Western 
Company,  already  sorely  crippled  in  finance  through 
the  establishment  of  the  subsidised  Cunard  Line. 

Of  the  American  Collins  Line's  rivalry  of  the 
Cunard  Company,  which  started  in  1850,  as  well 
as  of  the  establishment  in  1850  of  the  Inman  Line, 
in  1856  of  the  Anchor  and  the  Allan  Lines,  in  1863  of 
the  Guion  Line,  and  in  1870  of  the  White  Star  Line, 
not  much  need  here  be  said.  These  are  matters 
for  fuller  treatment,  more  appropriate  to  the  com- 
panion volume  on  Shipping.  The  vessels  brought 
into  existence  by  these  rival  companies  exemplified 
the  progressive  spirit  which  then  had  possession  of 
owners  and  builders  of  ocean  steamships — a  spirit 
which  received  lasting  impetus  from  the  change  from 
wood  to  iron  construction  and  from  paddle-wheel  to 
screw-propulsion. 

While  the  Collins  Line  assailed  the  Cunard  service 
with  vessels  of  American  build,  exceeding  in  size 
and  speed  anything  then  afloat,  these,  as  we  have 
seen,  were  still  of  wood  construction,  and  were 
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paddle-propelled  ;  but  it  was  with  iron  screw-pro- 
pelled steamers — the  City  of  Glasgow  and  the  City 
of  Manchester,  1,680  tons  and  350  horse-power — that 
the  Inman  Company  boldly  entered  the  arena  in  1850. 
When  the  Cunard  Company  realised  the  formidable 
competition  they  were  being  met  with,  they  made 
renewed  and  extraordinary  exertions  to  retain  their 
position.  They  sent  forth  the  P.S.  Arabia,  of  2,400 
tons  and  938  horse-power,  in  1852,  and  in  1855  the 
P.S.  Persia,  the  first  iron  vessel  they  owned  and  the 
largest  and  swiftest  of  the  fleet.  In  1862  they 
placed  the  P.S.  Scotia  on  the  Atlantic  ;  built  like  the 
Persia,  of  iron,  but  of  greater  dimensions  and 
superior  in  speed  and  strength  to  that  vessel.  She 
measured  366  feet  in  length,  47^  feet  beam,  30^  feet 
deep,  her  gross  tonnage  being  3,871.  Her  engines 
were  of  975  nominal  horse-power,  but  she  indicated 
at  sea  as  much  as  4,200  horse-power.  Her  two 
cylinders  were  respectively  100  and  144  inches 
diameter,  and  her  paddle-wheels  upwards  of  40  feet 
diameter.  Notwithstanding  that  this  vessel  was 
glowingly  referred  to  at  the  time  as  "the  champion 
and  model  of  a  mercantile  ocean  steamship,"  and 
that  her  early  performances  surpassed  those  of  any 
previous  vessel,  she  was  destined  to  be  the  last  of 
the  paddle  steamers  built  by  the  Cunard  Company. 
In  the  same  year  which  gave  her  birth,  the  Govern- 
ment sanctioned  the  use  of  the  screw  in  the  mail 
steamers  of  the  Cunard  Company,  and  the  screw 
steamer  China  was  at  once  the  result.  This  vessel 
was  followed  during  the  next  two  years  by  four 
others,  the  result  of  whose  performances  clearly 
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demonstrated — if  demonstration  were  needed — that 
the  screw  steamer,  in  point  of  efficiency  and  economy 
— especially  with  the  improvement  which  had  con- 
currently  taken    place   in    the    marine    engine — far 
surpassed    the   paddle  steamer  for   deep-sea   traffic. 
Reasons    need    scarcely   be    adduced   for   this,   but 
it  may  be  mentioned  that,  situated  as  it  is  at  the 
stern  of  the  vessel,  and  fully   immersed,  the  screw 
acts  upon  relatively  a  much  larger  volume  of  water 
in  a  given  time  than  paddle-wheels,  and  its  efficiency 
is  not  impaired  by  the  rolling  and  pitching  motions 
of  the  vessel,  or  completely  nullified  by  variations 
in    the    ship's   draught  of    water,   as   with   paddles. 
Development   in    size    and    power   now    proceeded 
more  swiftly  than  ever,  but  the  lines  on  which  it 
moved   were    conventional    and    more    in    sequence 
with  what  had  gone  before.     Steam  navigation  itself 
grew    and    flourished    amazingly,    additional    com- 
panies being  formed  and  new  steamships  produced 
with   such    rapidity,   and   for    services   having    such 
widespread    ramifications,   that    it   would    be    quite 
futile,    even     if    necessary,    to    attempt    here    any 
adequate    survey    of    the    movement.       The    later 
stages    of    steamship    development,   as    represented 
mainly   by  transatlantic   liners,  will   be   referred   to 
in  the  following  chapters,  as  will  also,  briefly,  those 
outstanding     concurrent     improvements    in    marine 
engines  and  propulsion  without  which  development 
in  size  and  power  could  not  have  proceeded  as  it  has 
done. 


CHAPTER   II 

DEVELOPMENT    OF    THE    MODERN 
STEAMSHIP 

/COMMERCIALLY,  as  is  well  known,  the  Great 

\. *  Eastern — "  Brunei's  great  audacity,"  as  she  has 

been  called — all  along  proved  a  lamentable  failure, 
although  at  various  times  in  her  long  life  she  achieved 
most  useful  service  in  submarine  cable-laying — 
service,  indeed,  which  but  for  her  could  not  well  have 
been  accomplished.  From  the  time  of  her  construc- 
tion, however,  down  to  her  ultimate  breaking-up  on 
the  Mersey  in  1890,  she  stood  out  unapproached  as  a 
wonder  and  pattern  of  naval  construction,  and  fur- 
nished in  great  measure  the  experience  on  which 
later  designers  and  constructors  have  based  their 
productions.  In  her  admirably  conceived  and  splen- 
didly wrought  structural  arrangements— due  to  the 
joint  skill  of  Brunei  and  Scott  Russell — she  exhibited 
as  successful  an  embodiment  of  the  dual  quality  of 
"strength  with  lightness"  as  can  be  found  in  any 
subsequent  ocean-going  merchant  ship.  She  was,  if 
not  the  first,  certainly  the  greatest  exemplar  of  the 
longitudinal  system  of  construction,  and  in  virtue  of 
this,  conjoined  to  her  phenomenal  dimensions,  she 
formed  an  inestimable  source  of  inspiration  to  ship- 
E  49 


50      THE   SHIPBUILDING   INDUSTRY 

builders  and  owners  in  their  ventures  on  increased 
dimensions,  although  to  shipowners  alone  she  has 
been  in  a  commercial  sense  somewhat  of  a  beacon  of 
warning. 

Speaking  of  Brunei  and  his  great  achievement,  Sir 
William  H.  White,  the  late  Chief  Constructor  of  the 
British  Navy,  in  his  elaborate  and  most  informing 
address  of  November,  1903,  as  President  of  the  Insti- 
tution of  Civil  Engineers,  says  :  "  Having  recently 
gone  again  most  carefully  through  Brunei's  notes 
and  reports,  my  admiration  for  the  remarkable  grasp 
and  foresight  therein  displayed  has  been  greatly 
increased.  In  regard  to  the  provision  of  ample 
structural  strength  with  a  minimum  of  weight ;  the 
increase  of  safety  by  water-tight  subdivision  and 
cellular  double-bottom ;  the  design  of  propelling 
machinery  and  boilers,  with  a  view  to  economy  of 
coal  and  great  endurance  for  long-distance  steaming ; 
the  selection  of  forms  and  dimensions  likely  to  mini- 
mise resistance  and  favour  good  behaviour  at  sea ; 
and  to  other  features  of  the  design  which  need  not 
be  specified,  Brunei  displayed  a  knowledge  of  prin- 
ciples such  as  no  other  ship-designer  of  that  time 
seems  to  have  possessed,  and  in  most  of  these 
features  his  intentions  were  realised.  To  him  large 
dimensions  caused  no  fear.  'The  use  of  iron,'  he 
remarks,  'removes  all  difficulty  in  the  construction,' 
and  experience  of  several  years  has  proved  that  size 
in  a  ship  is  an  element  of  speed,  strength,  and  safety, 
and  of  greater  relative  economy,  instead  of  a  disad- 
vantage, and  that  it  is  limited  only  by  the  extent  of 
demand  for  freight,  and  by  the  circumstances  of  the 
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ports  to  be  frequented."  We  have  here  almost  all 
subsequent  development  predicted  and  summarised. 
The  presence  of  an  inner  skin  and  cellular  bottom 
in  almost  all  ocean-going  ships  of  to-day — originally 
deduced,  as  has  been  stated,  from  wrought -iron 
bridge  structural  practice,  and  introduced  in  the 
Great  Britain  and  Great  Eastern  on  the  score  of 
the  increased  longitudinal  structural  strength  it 
afforded — also  justifies  itself  on  the  grounds  of  the 
convenience  it  confers  upon  ballasting  both  cargo 
and  passenger-carrying  vessels,  and,  especially  in 
those  of  the  latter  class,  the  greatly  enhanced 
safety  it  secures.  Broadly  and  briefly  described, 
the  cellular  system  consists  in  the  fitting,  in  a 
thoroughly  water-tight  manner,  and  sufficiently 
high  to  be  accessible  for  inspection  and  painting, 
of  a  double  or  inner  skin,  extending  across  the 
vessel  to  the  outer  skin  at  the  turn  of  the  bilge. 
A  series  of  longitudinal  plates  are  worked  fore  and 
aft,  set  vertically  between  the  outer  and  inner  bottom 
plating,  and  connected  to  both  by  continuous  angles. 
Between  these  longitudinals  are  transverse  floor- 
plates,  at  every  second  frame,  lightened  with  oval 
man-holes,  and  connected  like  the  longitudinals  by 
angles  to  the  outer  and  inner  bottom  plating.  As 
regards  the  increased  safety  it  secures,  many  very 
notable  instances  might  be  given  in  support  of  the 
value  of  the  cellular  bottom  in  cases  of  passenger 
vessels  having  struck  submerged  rocks,  torn  very 
large  portions  of  the  outer  shell,  thus  admitting  the 
sea,  and  still,  because  of  the  inner  bottom  remaining 
intact,  the  vessel  and  her  living  freight  being  in  no 
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danger.  The  Great  Eastern  herself  furnished  a 
notable  and  representative  example  of  this  on  one  of 
her  early  voyages.  She  ran  on  the  rocks  off  Montauk 
Point  and  tore  a  hole  in  the  outer  skin  80  feet  long 
by  10  feet  broad,  but  proceeded  to  New  York,  her 
passengers  being  unaware  of  the  damage  done.  A 
more  recent  instance  is  that  of  the  Paris,  which  in 
May,  1899,  went  aground  on  the  Manacles,  and  be- 
cause of  her  inner  bottom  and  splendid  subdivision 
arrangements  was  ultimately  got  off  after  being  on 
the  rocks  for  over  a  month.  On  the  other  hand, 
many  instances  might  be  given  of  vessels  foundering 
when  it  has  been  absolutely  certain  that  the  presence 
of  an  inner  bottom  would  have  saved  the  vessel  and 
all  on  board  ;  one  memorable  case  being  that  of  the 
Drummond  Castle,  which  foundered  off  the  Spanish 
coast  in  June,  1896,  with  the  loss  of  250  lives. 

While  thus  so  important  an  element  of  safety  in 
passenger  ships,  and  of  requisite  structural  strength 
in  those  of  exceptional  dimensions,  the  double  bottom 
in  cargo -carrying  vessels,  and  those  of  moderate 
dimensions,  justifies  its  presence,  as  has  been  said, 
more  on  grounds  of  lending  itself  to  rapid  and 
convenient  ballasting.  It  was  in  this  connection  at 
least  that  the  system  had  primary  and  ready  vogue 
in  vessels  built  on  the  Tyne  for  coasting  service, 
in  which  water  became  the  substitute  for  rubble 
ballast — such  vessels,  for  example,  as  were  engaged 
in  the  coal  trade  between  Newcastle  and  London, 
or  in  other  trades  where  the  full  complement  of 
cargo  could  only  be  obtained  by  shifting  from  port 
to  port.  Double  bottoms  for  water  ballast  also  form 
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an   almost   indispensable  feature  in  modern  sailing 
ships. 

On  the  Clyde,  as  well  as  on  the  Tyne,  builders 
were  not  slow  to  recognise  the  value  of  the  double- 
bottom  system  as  associated  with  water  ballast  in 
general  cargo-carrying  steamers.  Messrs.  Inglis,  of 
Pointhouse,  and  Denny,  of  Dumbarton,  during  the 
period  from  1878  to  1880,  submitted  proposals  for 
double-bottomed  steamers,  and  the  latter  firm,  in 
1878,  built  four  sister  vessels  for  the  British  India 
Steam  Navigation  Company  on  this  principle.  They 
afterwards  raised  the  question  with  the  Board  of 
Trade  as  to  the  tonnage  measurement  of  these 
vessels,  and  after  protracted  disputation  they  won 
from  the  Board  the  considerable  concession  of  ex- 
emption from  measurement  for  tonnage  of  the  space 
occupied  by  the  cellular  bottom.  The  point  gained 
had,  of  course,  a  very  considerable  influence  in 
popularising  the  system  with  shipowners.  Other 
Clyde  firms,  besides  those  named,  took  the  matter 
up,  and  independently  helped  on  the  spread  of  the 
cellular  mode  of  construction.  Speaking  in  the 
early  part  of  1880,  Mr.  William  John,  of  Lloyd's 
Registry,  said :  "  At  the  time  Mr.  Martell  read  his 
paper  on  water-ballast  steamers  before  the  autumn 
meeting  of  this  institution  (Naval  Architects)  at 
Glasgow,  in  1877,  there  had  been  only  two  or  three 
small  steamers  built  (since  Scott  Russell's  early 
ones)  on  the  longitudinal  principle.  Now,  it  is 
within  the  mark  to  say,  there  are  one  hundred 
steamers,  built  and  building,  whose  bottoms  are 
constructed  on  the  longitudinal  principle,  or  what 
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is  better  described  as  the  cellular  system,  amounting 
probably  to  200,000  tons,  and  it  is  not  outside  the 
bounds  of  probability  that  a  very  few  years  will 
see  the  majority  of  merchant  steamers  constructed 
in  this  manner."  The  intervening  period  has  very 
fully  justified  this  forecast,  because,  as  already  in- 
dicated, the  cellular  bottom  is  a  feature  in  practically 
every  ocean-going  ship  of  to-day. 

Another  vital  feature  in  modern  ships  which  has 
neither  cheapness  nor  convenience  to  recommend  it, 
but  is  yet  realised  to  be  indispensable  from  the  point 
of  view  of  strength  and  safety,  is  the  subdivision 
of  the  hull  by  watertight  bulkheads.  The  primary 
object  and  ruling  principle  of  all  proper  watertight 
subdivision  is  so  to  limit  the  space  to  which  water 
can  find  access,  that  in  a  vessel  with  one,  or  even 
two,  compartments  open  to  the  sea  the  accession 
of  weight  due  to  the  filling  of  these  compartments 
will  not  exceed  the  surplus  buoyancy  the  vessel 
should  possess  necessary  to  keep  it  afloat.  This, 
for  long,  was  not  fully  regarded  as  it  ought,  owing 
chiefly  to  the  objections  of  shipowners  to  minute 
subdivision  as  impairing  a  vessel's  usefulness  and 
capacity  for  stowage  of  miscellaneous  cargo.  These 
objections  still  apply,  doubtless,  to  vessels  in  certain 
trades,  but  the  exigencies  of  modern  merchant  carry- 
ing, the  demands  of  the  classification  societies,  the 
favour  with  which  insurance  companies  regard  vessels 
complying  with  such  demands,  and,  above  all,  the 
unwritten  but  greatly  more  forceful  demands  of  the 
travelling  public,  are  influences  which  have  made 
themselves  felt ;  until  now,  indeed,  the  faith  is  general 
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that  reasonably  well-divided  ships  generally  are,  in  the 
long  run,  no  less  efficient,  and  quite  as  economical,  as 
scantily  divided  ones. 

The  influence  exerted  by  the  Admiralty  in  stipulat- 
ing for  increased  subdivision  of  the  hulls  of  all  merchant 
vessels  eligible  for  state  employment  in  times  of  war 
was  not  long  in  making  itself  felt,  especially  as  con- 
cerns the  vessels  of  the  great  ocean  fleets.  Prior 
to  the  year  1880  only  thirty  or  forty  large  steamers 
in  the  merchant  navy  were  so  constructed  as  regards 
subdivision  that  they  would  have  survived  for  a  few 
minutes  the  effect  of  collision  with  other  vessels,  or 
of  grounding  on  rocks ;  but  in  a  few  years — greatly 
owing  to  the  stipulations  referred  to,  and  the  en- 
couragement which  shipowners  had  in  complying 
with  them — there  were  few,  if  any,  of  the  many 
first-class  mail  steamers  turned  out  which  were  not 
so  constructed. 

Many  instances  of  marvellous  survival,  as  well  as  of 
appalling  catastrophe  and  loss,  might  be  given  to 
illustrate  the  value  of  minute  and  careful  subdivision 
of  the  hulls  of  vessels  by  watertight  bulkheads ;  but 
this  has  perhaps  been  sufficiently  touched  upon  in 
what  has  just  been  said  about  double  bottoms.  The 
fact  that  bulkheads  are  so  paramount  a  consideration 
in  modern  ships  is  all  that  need  be  emphasised. 
Unless,  however,  bulkheads  are  carried  a  few  feet 
higher  than  the  level  of  the  water  outside,  they  are 
valueless,  and  had  better  not  be  in  the  ship  at  all. 
They  will  contribute  to  the  loss  of  the  vessel  by 
keeping  the  water  at  one  end  and  carrying  her  "  bows- 
under,"  whereas  if  they  are  not  fitted,  the  same  volume 
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of  water  will  distribute  itself  throughout  the  bottom 
of  the  ship  fore  and  aft,  preserve  the  even  trim  of  the 
vessel,  and  allow  more  pumps  to  cope  with  the  inflow. 
Although  her  "  freeboard "  or  height  of  side  above 
water  will  be  reduced,  she  will  still  be  seaworthy;  the 
boiler  fires  may  be  kept  burning  and  the  machinery 
going  sufficiently  long  for  her  to  reach  a  port  of 
safety.  Readers  appreciating  the  above  considera- 
tions will  readily  see  why  it  is  that  sailing  vessels  are 
usually  fitted  with  only  one  transverse  bulkhead — 
that  near  the  bow — and  understand  how  it  is  that  the 
outcry  sometimes  made  by  inexperienced  people 
about  the  absence  of  other  bulkheads  in  emigrant 
sailing  vessels  is  for  the  most  part  unheeded  by  those 
on  whom  the  responsibility  falls.  The  bulkhead  near 
the  bow — the  "  collision  "  bulkhead,  as  it  is  termed — 
has  done  noble  service  in  many  cases  of  collision,  and 
it  is  with  reason  that  its  position  and  structural  char- 
acter in  all  vessels  are  subject  to  special  supervision 
and  made  a  condition  of  classification  in  the  Shipping 
Registries.  The  requirements  of  these  bodies  and  of 
the  Board  of  Trade  constitute  at  once  an  anticipation 
and  a  reflex  of  the  needs  of  merchant  ship  construc- 
tion in  watertight  subdivision  as  in  other  matters. 

Subdivision,  of  course,  if  minutely  enough  carried 
out,  would  make  ships  absolutely  unsinkable ;  but 
such  wholesale  regard  for  the  principle  is,  of  course, 
hardly  practicable,  and  is  commercially  quite  unfeas- 
ible. For  one  thing,  the  question  of  convenience  and 
necessity  of  getting  about  the  ship  from  one  com- 
partment to  another,  especially  in  the  machinery  and 
coal  storage  sections,  interposes  itself.  Doors  of 
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communication  are  required,  and  these,  fitted  in  the 
bulkheads,  while  a  source  of  convenience,  are  also 
largely  an  element  of  risk.  Ships  have  been  built 
without  the  bulkheads  being  pierced  for  doors  at  all, 
except  at  a  height  safely  above  the  water-line ;  but 
disadvantages  far  outweigh  the  benefits  secured.  It 
must  be  remembered  that  though  provision  against 
the  dangers  of  collision  and  of  stranding  must  be 
made,  a  ship  of  commerce  is  not  built  entirely  with  a 
view  to  the  happening  of  these  eventualities.  With 
capable  and  careful  navigators,  provided  with  all  the 
scientific  aids  to  navigation  now  available,  it  is  by  no 
means  inevitable  that  a  ship  should  be  in  constant 
jeopardy.  The  records  of  Lloyd's  and  of  the  Official 
Registrar  of  Shipping  continually  show  that  a  large 
proportion  of  better-class  ships  are  broken  up  when 
past  the  work  for  which  they  were  intended.  In 
this  connection  we  may  mention  as  examples  the 
Great  Eastern,  the  Alaska,  the  City  of  Rome,  the 
Pavonia,  Cephalonia,  and  Servia,  of  the  Cunard 
Line,  and  (perhaps  more  notable  than  any)  the 
White  Star  liner  Britannic,  which  was  sold  to  be 
broken  up  after  about  thirty  years'  service,  during 
which  she  travelled  close  on  two  million  miles. 

It  will,  of  course,  be  readily  enough  understood 
that  the  provision  of  bulkhead  doors,  easily  worked 
and  efficiently  watertight,  has  been  a  fruitful  field  for 
the  inventor.  The  late  Benjamin  Martell,  for  long 
Principal  Surveyor  to  Lloyd's  Registry,  in  1897  read 
a  paper  before  the  Institution  of  Naval  Architects, 
in  which  he  gave  particulars  of  no  fewer  than  twenty 
different  patented  doors  and  appliances  for  rapidly 
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and  effectively  opening  and  closing  them.  One  of 
these  consisted  of  a  revolving  double  door — Kirkaldy's 
Patent — which  involved  the  paradoxical  property  of 
always  being  closed  and  at  the  same  time  always 
being  open.  Briefly,  this  consists  of  an  outer  cylin- 
der with  two  apertures — one  at  each  opposite  side, 
and  an  inner  revolving  cylinder  with  one  aperture. 
The  latter,  in  being  moved  round  by  the  person 
passing  through,  has  its  aperture  brought  to  corre- 
spond firstly  with  one,  then  with  the  other  fixed  aper- 
ture in  the  outer  cylinder,  and  in  this  way  a  passage 
is  effected.  Scarcely  any  of  the  doors  Mr.  Martell 
described  have  received  more  than  occasional  and 
partial  adoption  ;  individual  shipbuilders  and  ship- 
owners having  ideas  of  their  own  as  to  what  is 
efficient  and  economical.  Seeing  that  a  door  on  the 
Kirkaldy  revolving  principle  (always  open,  and  at 
the  same  time  always  closed)  most  nearly  approaches 
the  ideal — ideal,  of  course,  from  the  point  of  view  of 
safety,  rather  than  of  practical  convenience — of  having 
no  doors  whatever  in  watertight  bulkheads,  the  idea 
may  yet  have  a  future  in  both  naval  and  passenger 
ships.  On  the  other  hand,  it  is  not  beyond  the 
bounds  of  the  possible  that  doors  through  watertight 
bulkheads  may  yet  be  obviated  almost  entirely 
by  reason  of  the  adoption  and  perfecting  of  electric 
lifts,  of  liquid  fuel,  of  internal  combustion  engines, 
and  generally  of  many  other  matters  now  being 
developed  which  affect  the  internal  economy  and 
working  of  ocean  ships. 

The  rapid  and  simultaneous  closing  of  bulkhead 
doors — a   very   vital   point   in   connection  with  this 
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matter — has  brought  forth  numerous  inventions,  in 
which  hydraulics  and  electricity  form  the  motive 
power.  One  method  of  actuating  bulkhead  doors, 
which  has  of  late  received  extensive  adoption  in 
high  -  class  mail  and  passenger  steamers,  is  that 
known  as  the  Stone-Lloyd  system,  and  as  represent- 
ing the  conditions  to  be  met  in  fulfilling  modern 
provisions  for  safety  it  may  be  noticed  somewhat 
fully.  This  so  far  has  been  most  completely  adopted 
in  the  fast  steamers  of  the  Nord-Deutscher- Lloyd 
and  Hamburg-American  Lines.  The  Cunard  Com- 
pany have  fitted  it  into  their  new  steamers,  Caronia 
and  Cannania ;  while  it  is  also  installed  in  many  of 
the  newer  cross-channel  steamers.  The  motive  power 
of  this  system  is  entirely  hydraulic,  though  electric 
gongs  are  used  for  signalling  the  closing  of  the  doors. 
Each  door  shuts  at  a  regulated  speed — sufficiently 
gradual  to  avoid  danger  by  accident — by  hydraulic 
pressure  developed  in  and  maintained  continuously 
at  650  to  700  Ibs.  per  square  inch  by  special  pumps 
and  accumulators,  and  carried  throughout  the  ship 
by  copper  pipes.  The  pressure  operates  hydraulic 
cylinders  and  appropriate  gearing  at  each  door,  and 
the  whole  is  actuated  by  a  lever  high  up  in  the  chart- 
house  on  the  bridge.  When  danger  threatens,  the 
officer  of  the  watch  has  simply  to  touch  this  lever 
in  order  to  set  the  hydraulic  engines  to  work,  and 
thereby  cause  all  doors  in  the  ship  to  close  them- 
selves simultaneously  in  less  than  half  a  minute. 
He  has  but  to  touch  a  corresponding  lever  and  the 
doors,  by  the  same  power,  open  themselves.  In 
order  that  those  seeking  escape  through  the  door- 
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ways  may  not  have  their  chances  destroyed,  electricity, 
as  mentioned  above,  is  employed  to  give  a  warning 
signal.  Movement  of  the  shutting  lever  makes  electric 
contact,  and  actuates  a  bell  fitted  in  the  neighbour- 
hood of  every  door,  which  rings  for  a  short  time 
before  the  hydraulic  power,  coming  into  play,  sends 
the  door  down.  Should,  however,  any  man  be  im- 
prisoned in  a  compartment  by  the  closing  of  the 
door,  provision  is  made  whereby  it  can  be  opened 
by  a  handle  on  each  side  of  the  bulkhead,  which 
actuates  steel  wires  connecting  with  the  lever  which 
controls  the  valve  admitting  hydraulic  power  to  the 
actuating  machinery.  When  so  opened  the  door 
automatically  closes  itself  again  and  leaves  every- 
thing safe.  Every  contingency  seems  to  be  pro- 
vided for.  The  vessel,  for  example,  may  strike 
a  derelict  or  graze  a  submerged  rock,  giving  no 
warning  in  advance,  and  thereby  open  her  bottom 
to  the  inroads  of  the  sea.  In  such  a  case  there  is 
an  arrangement  of  buoyant  float,  with  gearing,  which 
the  sea  in  entering  puts  automatically  into  operation 
and  closes  the  door. 

One  other  radical  line  of  development  in  ship- 
building which  appeals  for  mention  while  the  subject 
of  increased  safety  of  ships  is  being  treated — although 
its  raison  d'etre  lies  more  with  increased  propulsive 
power,  as  afterwards  shown — is  that  of  the  fitting  of 
twin  or  duplicate  sets  of  engines  and  propellers.  For 
river  service  and  pioneer  work  in  various  parts  of  the 
world,  twin-screw  vessels  were  very  early  in  evidence, 
and  for  coasting  and  cross-channel  work,  where  two 
screws  are  necessary  or  advantageous,  considering 
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the  restricted  depth  of  water  available,  and  where 
manoeuvring  facility  is  a  desideratum  —  in  naval 
vessels  especially — the  great  advantages  of  twin  pro- 
pulsion are  now  fully  realised. 

The  comparative  efficiency  of  single -screw  and 
twin-screws  for  vessels  of  ordinary  size  was  long 
debated  by  naval  architects,  but  the  conditions  under 
which  the  evolution  of  the  Atlantic  express  steam- 
ship proceeded  made  it  imperative  that  twin-screws 
should  be  employed.  In  vessels  having  engines 
-developing  indicated  horse-power  ranging  from  1 5,000 
to  20,000,  it  was  recognised  as  inadvisable,  even  though 
practicable,  to  transmit  the  whole  of  this  stupendous 
power  through  one  line  of  shafting.  The  risks  run, 
through  mishaps  to  the  shafting  or  propellers  of 
single-screw  steamers,  have  received  only  too  frequent 
illustration,  and  with  the  great  decrease,  or  almost 
total  extinction,  of  sail -spread  in  the  larger  steam- 
ships, now  common,  the  consequence  of  such  dis- 
ablement have  been  rendered  greatly  more  serious. 
With  twin-screws,  each  driven  by  a  separate  and  self- 
contained  set  of  engines  and  shafting,  ships  [can,  in 
the  event  of  a  breakdown  to  one  set  of  machinery, 
still  pursue  their  voyage  by  means  of  the  other  set, 
although  somewhat  crippled  in  speed.  Innumerable 
instances  of  this  might  be  pointed  to  on  routes  of 
almost  equal  importance  and  even  greater  length 
than  that  of  the  Atlantic,  In  the  event  also  of  an 
accident  to  the  rudder  or  steering  apparatus,  the 
twin-screw  vessel  can  be  manoeuvred  and  steered  by 
using  the  two  sets  of  engines  alternately.  Finally, 
also,  the  duplication  of  the  propelling  machinery 
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enables  the  machinery  compartment  to  be  more 
minutely  subdivided,  thus  enhancing  safety  in  the 
event  of  collision  and  grounding. 

The  competition  of  the  great  Atlantic  lines  to  have 
a  ship  larger  and  speedier  than  the  latest  addition  to 
their  several  fleets  is  too  well  known,  and  is  not  so 
essential  to  our  subject  as  to  bear  anything  but  the 
briefest  recounting.  Increased  speed  being  the  domi- 
nant aim  in  this  competition,  it  is  in  this  connection 
that  our  brief  references  here  are  made.  The  White 
Star  Line  with  its  fine  steamships  Britannic  and 
Germanic,  built  in  1874-5  an^  embodying  many 
distinct  features,  held  for  a  considerable  period 
first  place  in  the  matter  of  fast  passages,  7  days 
ii  hours  out  and  7  days  17  hours  home  repre- 
senting about  the  best  performances.  These  in 
time  were  beaten  by  the  newer  ships,  Gallia  of 
the  Cunard  and  Arizona  of  the  Guion  Line,  which 
reduced  the  crossing  by  some  hours.  In  1881  the 
Servia  was  produced  for  the  Cunard  Line  by  J.  and  G. 
Thomson,  Clydebank,  her  dimensions  being  530  feet 
by  5  2  feet  by  44  ft.  9  in.,  and  in  the  same  year,  the 
Alaska,  a  slightly  smaller,  lighter,  but  much  speedier 
vessel  was  produced  for  the  Guion  Line  by  John 
Elder  and  Company  of  Fairfield.  This  same  year  also 
saw  the  City  of  Rome  produced  for  the  Inman 
Line  by  the  Barrow  Shipbuilding  Company.  The 
Aurania  of  the  Cunard  Company  followed  in  1882 
from  the  Clydebank  yard,  the  Oregon  in  1883  from 
Fairfield,  and  the  America  the  same  year  from  Clyde- 
bank,  the  rivalry  culminating  for  a  time  in  1884-5 
in  the  building  by  the  Fairfield  Company  of  the 
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Cunarders  Umbria  and  Etruria,  the  latter  of  which 
had  by  the  year  1888  brought  down  the  outward 
voyage  to  6  days  I  hour  55  minutes,  wjjich  on  a  total 
distance  run  of  2,855  miles  showed  an  average  speed 
of  19^  knots,  and  on  the  homeward  voyage  to  6  days 
4  hours  36  minutes,  which  on  a  total  distance  run  of 
2,890  miles  gave  also  an  average  speed  of  19^  knots. 
Increased  dimensions,  power,  and  speed,  as  has  been 
indicated,  characterised  these  vessels  more  than  any 
notable  features  in  construction  ;  but  in  the  material 
of  which  some  of  them  were  built — beginning  with 
the  Servta  in  1881 — a  departure  of  great  importance 
was  made.  This  was  the  employment  of  mild  steel 
in  place  of  iron  :  a  change  whose  introduction  and 
gradual  development  will  be  dealt  with  later,  and 
which  in  itself  was  greatly  contributory  to  the 
enhanced  safety  of  ships. 

In  1889  four  larger,  more  powerful,  and  in  several 
respects  more  notable  steamships  than  any  preceding 
ones  were  ushered  into  the  Atlantic  service.  These 
were  the  steel-built  City  of  New  York  and  City  of 
Paris,  produced  at  Clydebank  for  the  Inman  Line, 
and  the  Majestic  and  Teutonic,  built  at  Belfast  for  the 
White  Star  Line.  All  of  these  were  fitted  with 
engines,  shafting,  and  propellers  in  duplicate,  and 
formed  the  inaugurators  of  the  present  twin-screw 
era  in  high-speed  ocean  mail  service ;  the  Notting 
Hill  and  other  three  similar  vessels  of  the  same  line, 
built  in  1881-4,  which  were  really  the  first  of  the 
twin-screw  ocean-going  type,  being  only  of  moderate 
speed  and  chiefly  for  cargo-carrying  purposes.  The 
City  of  Paris  in  1889  brought  down  the  outward 
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passage  to  5  days  19  hours  18  minutes,  and  covering 
a  distance  of  2,788  miles  in  that  time,  showed  an 
average  speed  of  slightly  over  20  knots ;  and  the 
homeward  passage  of  a  total  distance  of  2,784  miles 
yielded  practically  19^  knots.  In  1892  these  vessels, 
inspired  perhaps  by  the  rivalry  of  their  two  White 
Star  compeers,  did  even  better,  and  maintained  an 
average  speed,  both  on  the  outward  and  homeward 
voyages,  of  from  20  to  20^  knots.  The  Majestic  and 
Teutonic  in  1891  attained  an  average  speed  on  the 
outward  voyage  of  20-11  and  20-35  respectively,  and 
on  the  homeward  voyage  in  the  same  year  the 
Teutonic  attained  an  average  speed  of  19-79  knots. 
Two  Continental  companies  had  meanwhile  been  also 
enterprising  and  progressive,  and  in  1890-1  the 
North  German  Lloyd  Line  added  to  its  fleet  the  fine 
native-built  twin-screw  vessels  Spree  and  Have/,  and 
the  Hamburg-American  Line  with  the  Stettin-built 
Filrst  Bismarck,  the  Mersey-built  Columbia,  and 
Clyde-built  Normannia,  took  first  place  amongst  Con- 
tinental companies.  In  1891  the  Compagnie  Generale 
Transatlantique,  which  had  been  running  vessels 
between  Havre  and  New  York  since  1862,  added 
to  its  fleet  La  Touraine,  one  of  the  finest,  though 
by  no  means  the  fastest,  vessels  ushered  into  trans- 
atlantic service,  and  the  same  company  added  in  1900 
two  even  finer  steamers — La  Savoie  and  La  Lorraine 
— which  with  a  trial  speed  of  22  knots  maintain  a 
sea  speed  of  about  2o£  knots. 

The  year  1892  saw  the  beginning  of  another 
attempt  on  the  part  of  America,  with  at  least  equal 
determination  as  in  the  previous  "  Collins  "  rivalry  of 
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the  Cunard  service,  to  obtain  a  share  of  the  Atlantic 
traffic  and  honours.  The  two  fast  Inman  liners, 
which  had  always  represented  American  capital,  were 
transferred  to  the  United  States  Register,  and  under 
the  flag  of  the  "  International "  company  subsequently 
plied  between  Southampton  and  New  York.  The 
St.  Lout's  and  St.  Paul,  the  first  steamers  built  by  the 
Americans  for  the  Atlantic  service  since  about  1870, 
and  by  far  the  largest  ever  built  by  them,  were  added 
to  the  International  fleet  in  1894,  but  the  honours  in 
the  race  still  remained  with  vessels  of  the  Old  World. 
The  Cunard  Company  realising  that  the  time  had 
fully  arrived  when  fresh  forces  should  be  brought  into 
the  arena,  especially  with  the  traffic  likely  to  be 
created  by  the  great  Chicago  Exhibition  of  1893, 
requisitioned  the  able  services  of  the  Fairfield  Com- 
pany for  the  production  of  two  twin-screw  steamers, 
larger  and  more  powerful  than  any  yet  afloat.  These 
vessels,  the  Campania  and  Lucam'a,  have  been  in 
service  since  the  year  mentioned.  They  are  620  feet 
over  all,  600  feet  between  perpendiculars,  67  ft.  3  in. 
beam,  and  43  feet  depth  from  upper  deck.  Each  has  a 
tonnage  of  about  1 2,950  tons,  and  an  indicated  horse- 
power of  about  28,000.  Their  dimensions  exceed 
those  of  the  Paris  and  New  York  (as  the  Inman 
liners  had  been  renamed  by  the  International  Com- 
pany) by  73  feet  in  the  length  and  I  ft.  9  in.  in  the 
breadth  ;  and  those  of  the  Teutonic  and  Majestic  by 
34  feet  in  the  length,  and  as  much  as  8  feet  in  the 
beam.  The  new  Cunarders,  in  fact,  were  but  67  feet 
shorter  and  17  feet  narrower  than  the  great  mile-post 
of  progress  in  this  respect,  the  Great  Eastern.  The 
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maiden  run  of  the  Campania  from  Queenstown  to 
New  York  was  made  in  6  days  8  hours  34  minutes, 
thus  creating  a  record  some  two  hours  better  than 
that  established  by  the  Majestic.  Subsequently,  in 
August,  1895,  the  Campania  made  the  run  between 
Queenstown  and  New  York  in  5  days  9  hours  6 
minutes ;  the  Lucania,  in  October  of  the  previous 
year,  having  accomplished  the  voyage  in  5  days 
7  hours  23  minutes. 

Into  minute  details  of  competing  performances  on 
the  part  of  these  and  other  British  and  Continental 
"fliers,"  such  as  the  "distance  run,"  the  "time  of  year," 
the  "  best  daily  performances,"  and  the  "  absolutely 
fastest  passages"  by  minutes  or  even  hours,  we  cannot 
here  enter,  nor  is  there  need  for  this.  The  advent,  in 
1 889,  of  the  White  Star  Line's  great  steamship  Oceanic, 
while  a  highly  notable  event  from  the  shipbuilding 
point  of  view  of  increased  dimensions  and  strength 
of  structure  (she  being  the  first  vessel  to  exceed 
the  Great  Eastern  in  length,  705  feet  by  68  feet  by 
49^  feet)  was  not — as  had  been  at  first  anticipated 
by  the  travelling  and  shipping  public,  but  never  in- 
tended to  be  by  the  owners — in  any  way  a  formidable 
competitor  in  the  record-breaking  contest.  This  was 
left  for  the  competing  German  lines  to  take  up,  and 
the  Hamburg-American  Company  with  their  splendid 
steamship  Deutschland,  built  at  Stettin,  and  put  to 
service  in  1900,  and  still  more  the  Nord-Deutscher- 
Lloyd  Line  with  their  latest  production,  Kaiser 
Wilhelm  //.,  took  up  in  1902  the  tale  of  record  as 
to  speed.  Not  to  prolong  the  tale,  it  may  simply  be 
noted  that  these  vessels,  and  particularly  the  latter, 
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with  a  length  nearly  the  same  as  the  Oceanic  s  (706.5 
feet  over  all,  683  feet  between  perpendiculars,  72  feet 
beam,  25^  feet  depth,  gross  tonnage  19,500  tons),  at 
once  secured,  and  the  latter  presently  holds  the 
"  Blue  Ribbon  "  of  the  Atlantic,  with  a  series  of  un- 
paralleled performances  represented  in  the  fact  that 
her  maintained  average  speed  on  service  has,  up  till 
now,  ranged  from  23  to  23^  knots.  The  German 
ships,  it  should  be  noted,  have  to  cover  about  200 
knots  more  than  the  British  ships  on  the  trans- 
atlantic voyage  between  New  York  and  their  nearest 
European  port  of  call.  To  maintain  the  same  length 
of  passage  between  terminal  ports  inyolves  roughly 
7  per  cent,  increase  in  speed  over  the  Campania  and 
Lucania,  and  hence  the  necessity  for  the  23  to  23! 
knots  in  the  German  vessels  built  to  compete  with 
and  excel  the  Cunard  ships.  But  the  Cunard  Com- 
pany are  now  in  the  thick  of  retrieving  lost  ground 
in  respect  of  speed  on  the  Atlantic,  and  with  sub- 
stantial Government  aid — for  prospective  value  in 
return — they  are  having  two  great  vessels  constructed 
which  are  to  be  capable  of  maintaining  a  sea  speed 
of  24^  knots.  With  the  advance  in  speed  this  project 
involves,  competing  German  ships  must  show  a  gain 
on  the  present  ships  of  twelve  hours,  involving  a  sea 
speed  of  25^  to  26  knots,  with  an  enormous  increase 
in  dimensions,  power,  first  cost,  and  working  expenses. 
State  aid,  not  hitherto  lacking  in  Germany  in  any  task 
regarded  as  important  to  Imperial  interests,  will  at 
least  have  to  be  maintained,  should  the  present 
position  of  German-built  ships  on  the  Atlantic  service 
be  improved  upon ;  but  of  this  something  will  be  said 
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later  when  triple-screw  and  turbine-propelled  vessels 
are  considered. 

The  growth  in  the  size  of  ships,  restricted  as  this 
was  by  the  comparatively  slow  progress  evinced  by 
iron  manufacturers  in  providing  longer  and  stronger 
structural  items,  within  requisite  limits  as  to  weight, 
as  well  as  by  the  uncertainty  as  to  uniform  quality, 
in  time  drew  attention  to  the  claims  of  "  mild  steel." 
The  introduction  of  this  now  practically  universal 
material  has  already  been  briefly  alluded  to  as  con- 
tributing both  to  the  increased  strength  and  the 
enhanced  safety  of  ships,  and  the  general  facts  may 
now  be  recounted,  although  necessarily  steel  will  have 
to  be  treated  of  again  when  the  subject  of  its  use  and 
behaviour  in  the  shipyard  comes  to  be  dealt  with. 
Although  the  introduction  of  steel,  manufactured  on 
the  "  Bessemer  "  or  other  process,  as  a  material  suited 
to  the  needs  of  the  progressive  shipbuilder  dates  as 
far  back  at  least  as  1860,  its  use  had  been  but  partial 
and  occasional  until  about  the  year  1875,  when  mild 
steel,  giving  every  promise  of  freedom  from  the  risks 
incidental  to  early  manufacture,  was  adopted  by  the 
British  Admiralty  in  the  construction  of  several  naval 
ships.  It  was,  however,  in  the  dockyards  of  France 
that  the  steel  now  universally  employed  was  first  put 
into  actual  use  in  1874.  In  the  latter  end  of  that 
year,  Admiral  Sir  W.  Houston  Stewart,  Controller 
of  the  British  Navy,  and  Mr. — later  Sir  N. — Barnaby, 
Director  of  Naval  Construction,  availed  themselves 
of  an  opportunity  of  studying  the  use  of  steel  in  the 
dockyards  of  L'Orient  and  Brest,  where  three  first- 
class  armour-plated  vessels  were  then  being  built  of 
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steel  throughout,  supplied  from  the  works  at  Creusot 
and  Terrenoire.  Mr.  Barnaby,  at  the  meetings  of 
the  Institution  of  Naval  Architects  in  March  follow- 
ing, gave  an  account  of  his  observations  during  this 
visit,  and  pointed  out  clearly  and  precisely  to  the 
steel-makers  of  Great  Britain  all  the  indispensable 
conditions  which  would  have  to  be  met  by  steel  for 
shipbuilding,  so  that  it  could  be  used  with  confidence 
in  the  construction  of  the  largest  vessels.  Before  the 
end  of  1875  the  company  owning  the  Siemens  Steel 
Works  at  Landore,  South  Wales,  was  enabled  to 
produce  material  by  the  "  Siemens-Martin  "  process, 
fulfilling  all  the  conditions  stipulated  for  by  Mr. 
Barnaby.  The  Admiralty  thereupon  contracted  with 
this  company  to  supply  plates  and  angles  necessary 
for  the  construction  of  the  cruisers  Iris  and  Mercury 
then  being  laid  down.  Papers  on  the  subject  of  the 
new  material  were  read  before  the  Institution  of 
Naval  Architects,  and  soon  the  general  consensus 
of  opinion  was  that  the  material — especially  with  the 
improvements  likely  to  be  made  in  its  manufacture 
— would  entirely  replace  iron  in  the  construction  of 
vessels.  This,  to  be  brief,  was  not  very  long  in  being 
realised  in  practice,  in  spite,  of  course,  of  the  usual 
doubts  and  fears  of  the  conservative.  Plant  for  the 
manufacture  of  steel  on  this  system  began  to  be  laid 
down  in  various  parts  of  the  country,  one  of  the  earliest, 
and  all  along  up  till  now  one  of  the  most  important, 
of  such  works  being  the  Steel  Company  of  Scotland, 
whose  first  manager,  Mr.  James  Riley,  brought  his 
unique  experience  from  Landore,  and  did  and  said 
much  to  influence  the  spread  of  steel  shipbuilding. 
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The  steel  furnished  by  these  different  works,  sub- 
jected as  it  was  to  systematic  and  severe  tests,  con- 
tinually applied,  was  soon  found  to  be  possessed  of 
the  qualities  of  ductility,  malleability,  and  homo- 
geneity, which  rendered  its  employment  in  shipbuild- 
ing not  only  permissible,  but  highly  desirable.  The 
experience  of  all  who  had  practical  dealings  with  the 
material  in  the  shipyard  was  that  it  entirely  satisfied 
— even  more  than  iron — all  the  requirements  of  easy 
manipulation.  The  confidence  with  which  it  could 
be  relied  on,  as  to  its  certain  and  uniform  qualities, 
placed  it  on  a  much  higher  level  than  the  steel 
formerly  manufactured  ;  and  its  superiority  over  the 
best  wrought-iron  as  regards  strength  and  ductility 
rendered  it  a  highly  preferable  material.  Progressive 
shipbuilders  on  the  Clyde — notably  William  Denny 
and  Brothers,  Dumbarton — at  an  early  stage  took  up 
mild  steel,  demonstrated  its  advantages,  and  induced 
shipowning  friends  to  adopt  it  in  their  new  vessels. 
The  earliest  ocean-going  steel  steamer  was  the  Roto- 
mahana,  built  in  1879  by  the  firm  named  for  the 
Union  Steamship  Company  of  New  Zealand,  and 
this  was  followed  in  1880  by  the  Buenos  Ayrean  for 
the  Allan  Line,  which  was  the  pioneer  steel  Atlantic 
liner.  The  Allan  Line  had  not  had  possession  of  this 
vessel  more  than  nine  months  when  the  company 
gave  the  order  to  Robert  Napier  and  Sons,  Go  van, 
for  another  and  much  larger  steel  vessel,  the  Parisian. 
Besides  the  companies  already  named,  the  Pacific 
Steam  Navigation  Company,  Donald  Currie  and 
Company,  and  several  other  smaller  companies 
ordered  vessels  of  steel  almost  simultaneously,  while 
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yet  the  new  material  was  on  its  trial.  Amongst  the 
orders  subsequently  given  for  steel  vessels  of  im- 
portance, that  for  the  Cunard  Company  Servia  has 
already  been  mentioned,  and  others  were  the  Catalonia 
for  the  same  company ;  the  Clyde,  Thames,  and 
Shannon  for  the  Peninsular  and  Oriental  Company ; 
the  India  for  the  British  India  Company ;  and  the 
Arabic  and  Coptic  to*  the  Oceanic  Steam  Navigation 
Company. 

While  doubt  still  existed,  however,  as  to  the 
economical  advantage  of  adopting  steel,  there  was 
hesitancy  evinced  on  the  part  of  shipowners  generally 
and,  of  course,  of  ship  insurance  societies,  as  well  as 
other  bodies  concerned.  Lloyd's  Registry  was  led — 
but  not  without  great  and  perhaps  quite  politic  reluct- 
ance— to  make  considerable  concessions  in  the  matter 
of  the  thickness  of  the  material  necessary  for  ships  of 
given  proportions.  The  reductions  eventually  allowed 
in  vessels  built  to  this  Registry's  requirements  were 
20  per  cent,  in  scantling  and  18  per  cent,  in  weight. 
As  it  was  impossible  to  adjust  the  scantlings  of 
material  to  take  the  full  advantage  of  these  reductions 
— an  allowance  having  to  be  made  for  extra  weight 
due  to  the  continued  use  of  iron  for  certain  purposes 
in  vessels  of  steel — the  average  weight-saving  effected 
in  practice  was  about  13  to  14  per  cent.  This  re- 
presented in  the  finished  vessel  a  clear  increase  of  at 
least  1 3  per  cent,  in  dead-weight  carrying  capability. 

The  first  cost  of  a  steel  ship  was  for  long  consider- 
ably over  that  of  an  iron  one,  even  considering  the 
reduction  in  weight  of  material  which  the  use  of 
steel  permitted  of.  In  1877  mild  steel  was  about 


72       THE  SHIPBUILDING    INDUSTRY 

twice  as  costly  as  the  iron  in  common  use.  The 
sources  of  supply,  however,  were  then  comparatively 
few,  and  the  thorough  and  severe  testing  to  which 
the  new  material  had  to  be  subjected  necessarily 
increased  the  cost  relatively  to  iron,  which  had  never 
been  subjected  to  the  same  rigorous  ordeal.  Messrs. 
Denny  Brothers  forced  upon  the  registry  societies 
the  economic  importance  of  testing  and  approving — 
or  of  rejecting — material  at  the  works  of  the  makers 
before  it  was  despatched  to  the  shipyards.  In  1880, 
owing  to  the  increased  sources  of  supply  and  the 
progress  in  manufacture,  the  cost  of  steel  had  been 
reduced,  relatively  to  iron,  by  about  50  per  cent. 
Notwithstanding  this,  in  1882  a  spar-decked  steamer 
of  4,000  tons  gross  built  in  steel  cost,  in  excess  of  a 
similar  one  built  in  iron,  the  sum  of  about  ^3,600. 
This  disparity  in  cost,  however,  has  been  gradually 
reduced  by  the  combined  efforts  of  the  steel-makers, 
the  shipbuilders,  and  the  other  chief  interests  con- 
cerned. The  reduction  permitted  in  steel  scantling 
to-day  by  Lloyd's  rules  is  equivalent  in  the  finished 
vessel  to  1 2  per  cent,  of  what  the  weight  would  have 
been  had  iron  been  employed,  but,  as  a  matter  of 
fact,  iron  ships  are  now  a  rarity,  and  steel  is  cheaper 
and  much  more  conveniently  obtained  than  iron. 

Doubts  were  at  first  freely  expressed  by  not  a  few 
regarding  the  durability  of  steel  ships  compared  with 
those  of  iron,  such  misgivings,  of  course,  being  aggra- 
vated by  the  thinness  of  the  steel  plating,  and  pos- 
sibly by  cases  here  and  there  of  rapid  and  at  that 
time  unaccountable  deterioration.  With  larger  ex- 
perience of  the  material  and  how  to  treat  it,  both  in 
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the  working  and  in  its  protection  afterwards,  and 
also,  no  doubt,  with  the  constant  improvements  in  its 
manufacture,  this  early  disadvantage  and  fear,  it  may 
briefly  be  said,  have  not  been  justified.  Undoubtedly, 
however,  all  experience  proves  that  steel  vessels 
require  more  constant  and  careful  treatment  with 
protective  paints  than  was  generally  bestowed  upon 
iron  ones.  Insurance  societies,  having  regard  to  the 
enhanced  safety  of  steel  ships,  as  was  soon  notably 
demonstrated  in  cases  of  mishap  at  sea,  were  not 
long  in  taking  steel  ships  into  their  favour  and 
reducing  premiums.  Through  these  and  other  influ- 
ences, which  need  not  further  be  dwelt  upon,  steel 
has  become  the  all  but  universal  shipbuilding  material 
of  to-day. 

Different  processes  of  manufacturing  steel  have,  of 
course,  been  introduced,  and  the  cost  of  suitable 
material,  complying  with  the  conditions  as  to  strength 
and  quality  laid  down  by  the  register  societies,  is, 
as  has  been  said,  now  under  that  of  ordinary  iron. 
Iron  ships  indeed  are  now  scarcely  ever  built,  and 
the  once  prevailing  material  is  only  introduced  in 
certain  parts  of  ships'  structures  where  there  is  extra 
liability  to  corrosion  and  wear,  and  where  rigidity 
and  dead -weight  more  than  strength  are  required. 
Steel  of  varying  tensile  strength  or  of  more  or  less 
degree  of  hardness,  is  also  now  being  used  in  given 
parts  of  a  vessel's  hull  according  to  the  stress  which 
these  parts  may  be  subject  to,  in  the  course  of  her 
life  and  work  at  sea.  Steel,  alloyed  with  a  percentage 
of  "nickel,"  which  greatly  enhances  its  tensile  strength, 
is  now  being  employed,  and  has,  no  doubt,  a  great 
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future.  With  the  more  plentiful  supply  and  cheapened 
cost  of  "  nickel,"  ships  of  nickel-steel  will  be  greatly 
increased  in  strength  with  the  same  weight.  Further 
growth  in  dimensions  will  thus  be  rendered  possible 
and  safe,  or  with  the  same  dimensions  higher  speeds 
will  be  secured  through  a  reduction  in  weight  of 
hull.  Nickel-steel  is  now  also  used  for  marine  shaft- 
ing and  other  forgings  and  castings,  for  boiler  tubes, 
etc. 

While  tonnage  or  mere  bulk  is  not  necessarily  a 
measure  of  the  importance  of  shipbuilding  pro- 
ductions, some  figures  are  worthy  of  being  given 
here  showing  the  companies  who  have  enlisted  the 
services  of  shipbuilding  in  the  production  of  levia- 
than ships  within  recent  years,  many  of  the  single 
productions,  of  course,  being  notable  specimens  of 
the  finest  and  most  elaborately  fitted  liners  of  high 
speed.  Taking  only  into  consideration  vessels  of 
12,000  tons  and  upwards,  and  beginning  with  the 
Campania  and  Lucania  produced  by  the  Fairfield 
Company  in  1892-3,  there  were  built  or  building,  as 
at  the  end  of  1903,  forty-seven  vessels  aggregating 
close  on  674,000  gross  tons,  the  average  tonnage  of 
which  was  14,330  tons.  This  summation  includes 
notable  vessels  built  both  in  Britain  and  abroad,  e.g. 
the  Belfast-built  Oceanic  of  17,274  tons,  Celtic  of 
20,904  tons,  Cedric  of  21,035  tons,  and  the  Baltic  of 
23,763  tons  ;  the  German-built  Deutschland  of  16,502 
tons,  the  Kaiser  Wilhelm  //.  of  19,360  tons,  and  the 
American-built  Manchuria  and  the  Mongolia,  each 
of  13,300  tons,  and  the  Minnesota  of  21,000  tons. 
Of  all  the  firms  engaging  in  such  notable  work,  none 
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have  approached  in  respect  at  least  of  average  tonnage 
the  Belfast  firm  of  Harland  and  Wolff.  Up  to  the 
close  of  1903  they  turned  out  twenty-four  vessels  of 
an  aggregate  tonnage  of  351,422  gross  tons,  the 
individual  average  of  which  is  no  less  than  14,643 
tons.  This  firm  has  therefore  exceeded  the  work  of 
all  other  builders,  British  and  foreign,  in  the  number 
of  such  leviathan  vessels  by  one,  and  the  average 
tonnage  by  630  tons. 

The  construction  of  these  very  large  steamers  is 
still  proceeding  apace.  The  White  Star  Line  are 
having  a  duplicate  of  the  Baltic  built  by  Harland 
and  Wolff,  and  there  is  also  on  the  stocks  of  the 
great  Belfast  yard  at  present  a  leviathan  "inter- 
mediate" steamer  for  the  Hamburg-American  Line 
of  over  22,000  tons.  The  Vulcan  Company,  of 
Stettin,  Germany,  who  have  constructed  all  the 
successful  high-speed  Atlantic  mail  and  passenger 
steamers  for  German  lines,  are  now  also  engaged  on 
leviathans  of  the  intermediate  order,  one  being  for 
the  Hamburg-American  Company,  and  almost  ex- 
actly a  duplicate  of  the  vessel  under  way  at  Belfast. 
This  vessel  is  676  feet  long  between  perpendiculars, 
77  feet  beam,  54  feet  depth  moulded.  When  loaded 
to  a  draft  of  33  feet,  she  will  have  a  displacement  of 
35,000  tons.  Her  engines  will  develop  17,000  in- 
dicated horse-power,  and  give  the  vessel  a  speed  of 
17  knots.  The  Cunard  Line  have  had  built  by  John 
Brown  and  Company,  of  Clydebank,  the  Caronia,  of 
21,000  tons  gross  and  intermediate  speed  ;  and  there 
is  at  present  undergoing  completion  the  Carmania, 
a  sister  ship  in  all  but  the  propulsive  power,  which  is 
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on  the  turbine  instead  of  the  reciprocating  system. 
On  her  official  trials  on  the  Clyde  the  Caronia,  for 
which  a  speed  on  service  of  18  knots  was  stipulated, 
attained  a  mean  of  over  19^  knots,  the  indicated 
power  being  about  21,800.  The  Carmania,  with 
turbines,  is  expected  to  realise  at  least  20  knots. 
As  size  more  than  speed  is  here  being  noticed,  refer- 
ence to  other  notable  vessels — including  the  new 
Allan  Atlantic  turbine  liners  Victorian  and  Virginian 
— will  be  made  further  on. 

Having  brought  the  subject  of  the  growth  in  ships' 
dimensions — involving,  of  course,  a  consideration  of 
concurrent  and  necessary  improvements  in  structural 
features — up  to  the  present  day,  the  important — the 
almost  vitally  important — question  of  the  mode  of 
propulsion  for  such  huge  steamships  naturally  de- 
mands some  attention.  The  introduction  of  the 
compound  in  place  of  the  single-acting  engine  marked 
one  of  the  most  important  advances  in  marine  en- 
gineering. Watt,  of  course,  had  recognised  the 
expansive  properties  of  steam,  and  enunciated  the 
true  principles  governing  its  use,  but  with  the  low 
pressures  then  used,  the  advantages  of  using  the 
steam  in  two  cylinders  successively  (the  second 
cylinder  being  enlarged  proportionately  to  suit  the 
greater  volume  due  to  expansion)  could  not  be  fully 
realised.  In  1854-6,  with  steam  at  an  initial  pres- 
sure of  about  60  Ibs.,  John  Elder,  one  of  the  ablest 
engineers  of  his  day,  and  founder,  with  Charles 
Randolph,  of  what  is  now  the  great  Fairfield  estab- 
lishment, fitted  four -cylinder  engines,  with  jet  con- 
denser, into  the  Brandon,  and  in  1855-6  the  paddle 
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steamers  Valparaiso  and  Inca  with  four-cylinder 
diagonal  engines.  In  1858  he  fitted  into  the  Royal 
Bride  a  four-cylinder  inverted  direct-acting  common 
condensing  engine,  but  with  this  vital  addition — it 
had  as  an  accessory  what  has  since  that  time  re- 
mained a  vital  part  of  marine  engines,  viz.  a  surface 
condenser,  although  surface  condensation  had  been 
introduced  over  twenty-eight  years  previously  (1837) 
by  Samuel  Hall,  of  Basford  ;  while  it  is  said  that 
Watt  early  suggested  or  used  a  surface  condenser. 

Broadly  speaking,  the  effect  of  these  two  features, 
viz.  double  expansion  and  surface  condensation,  was 
the  ability  to  utilise  in  the  engines  higher  pressures 
of  steam,  and  to  dispense  with  water  from  the  sea, 
which  proved  so  deleterious  to  the  boilers.  By  these 
changes,  almost  at  once,  a  reduction  in  the  consump- 
tion of  fuel  was  effected  of  nearly  60  per  cent. ;  in 
other  words,  the  consumption  fell  from  5  to  7  Ibs. 
per  horse-power  per  hour  to  3!  Ibs.  For  more  than 
a  decade  after  the  introduction  of  the  compound 
engine  the  steam  pressures  generally  in  vogue  re- 
mained stationary,  but  gradually,  with  experience 
as  to  the  economy  effected,  and  with  concurrent 
improvements  in  manufacture  of  both  engines  and 
boilers,  pressures  rose — a  marked  advance  taking 
place,  of  course,  when  circular  boilers  were  adopted, 
and  especially  so  when  mild  steel  and  the  more 
capable  tools  employed  for  its  treatment  were 
established  factors  in  the  work  of  progress.  Advance 
in  pressure  has  also  been  marked  since  having  been 
associated  with  triple  and  quadruple  expansion  en- 
gines. John  Elder,  it  is  worthy  of  note,  in  1862, 
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included  in  one  of  his  patents  both  triple  and  quad- 
ruple expansion  engines,  but  it  was  only  in  1882-4 
that  the  practical  introduction  of  these  types  of 
engines  took  place.  The  engineers  sharing  in  the 
credit  of  this  further  advance  were  Mr.  Alexander 
Taylor,  of  Newcastle,  the  late  Dr.  A.  C.  Kirk,  then 
of  Robert  Napier  and  Sons,  Govan,  and  Mr.  Walter 
Brock,  of  Denny  and  Company,  Dumbarton. 

Under  the  multi-expansion  system  steam  pressures 
attained  to  150  and  i6olbs.,  and  gradually  advanced 
further,  until  now,  in  the  mercantile  marine,  with  the 
ordinary  cylindrical  boiler  (with  mild  -  steel  shell, 
if  and  i&  inches  thick,  corrugated  furnaces,  artificial 
draught,  superheaters,  and  other  features  for  efficiency 
and  economy),  pressures  of  210  to  220  Ibs.  are  com- 
mon, while  a  little  less  than  2 70  Ibs.  has  been  reached 
in  a  few  cases.  For  warships,  and  with  boilers  of 
the  water -tube  type  (with  whose  introduction  and 
development  the  naval  authorities  of  France,  Britain, 
and  America  are  mainly  to  be  credited),  pressures 
of  250  to  300  Ibs.  have  been  used  since  about  1894. 
In  the  cases  of  recent  vessels,  in  which  20  per  cent, 
of  the  total  power  is  provided  by  cylindrical  boilers, 
and  the  remainder  by  water-tube  boilers,  the  pressure 
adopted  is  210  Ibs.  Water-tube  boilers,  it  may  be 
added,  have  so  far  received  but  limited  adoption 
in  vessels  of  the  mercantile  marine,  but  in  naval 
vessels — where  their  advantages  are  more  pro- 
nounced even  in  face  of  the  uncertainty  as  to  their 
staying  power — their  employment  has  been  rapidly 
extended.  The  result  of  a  long  period  of  inquiry 
by  the  Boiler  Committee,  who  gave  their  final  report 
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to  the  Admiralty  in  June,  1904,  was  to  thoroughly 
establish  the  reputation  of  a  number  of  the  types 
tried.  Out  of  four  types  selected  for  trial — viz. 
Babcock  and  Wilcox,  Niclausse,  Durr,  and  Yarrow 
—two,  the  first  and  last  named,  were  found  "  satis- 
factory, and  suitable  for  use  in  battleships  and 
cruisers  without  cylindrical  boilers." 

As  a  result  of  the  higher  steam  pressure,  and  all 
the  other  mechanical  improvements  which  we  have 
only  been  able  to  hint  at,  the  economy  of  fuel  in 
recent  years  has  been  remarkable.  When  pressures 
were  only  5  Ibs.  and  61bs.  it  required  rolbs.  of  coal 
to  produce  each  single  indicated  horse-power  exerted 
during  an  hour,  whereas  with  a  pressure  of  200  Ibs. 
the  same  amount  of  power  may  be  obtained  for  as 
small  a  quantity  as  i^lbs.  of  coal.  When  steaming 
at  sea  a  vessel  built  twenty  years  ago,  having  engines 
of  1,000  horse-power,  consumed  some  2,000  Ibs.  of 
coal  per  hour  ;  one  of  corresponding  power,  built 
twelve  years  ago — or  early  in  the  nineties — required 
only  i, 750  Ibs.,  while  at  the  present  day  a  1,000  horse- 
power ship  can  easily  maintain  the  same  speed  per 
hour  on  a  consumption  of  1,400  Ibs.  of  coal.  Con- 
sumption is  thus  30  per  cent,  less  than  it  was  twenty 
years  ago,  and  20  per  cent,  less  than  twelve  years 
ago,  although  credit  for  the  advance  must,  to  some 
extent,  be  accorded  to  the  naval  architect  and  steel- 
maker as  well  as  to  the  marine  engineer. 

The  introduction  of  twin-engines  and  propellers 
has  already  been  sufficiently  referred  to  when  writing 
of  the  increased  safety  and  speed  of  modern  ocean 
liners.  A  further  step  in  advance,  involving  the  adop- 
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tion  of  triple-engines  and  propellers,  must  become 
general  seeing  enhanced  size  and  speed  continue  to 
be  the  aim  of  the  companies  engaged  in  ocean  mail 
and  passenger  trades.  Coincidently,  however,  with 
the  great  acceleration  in  the  speed  of  express  steam- 
ships, there  has  grown  in  favour,  even  in  the  Atlantic 
service  and  in  vessels  for  long  voyages,  the  "inter- 
mediate" type  of  ocean  ships,  of  larger  dimensions 
and  tonnage,  but  of  moderate  power  and  speed,  and 
having  sea-going  qualities  and  features  of  safety  and 
comfort  not  a  whit  less  remarkable  than  in  the  latest 
type  of  express  steamers.  Large  cargo  -  carrying 
power  and  more  leisurely  and  comfortable  pace  on 
the  ocean  are  features  which  distinguish  these  vessels. 
It  will  be  understood,  therefore,  that  in  their  case  the 
need  for  triple  in  place  of  twin  screws  is  not  so  im- 
peratively forced  on  the  attention  of  naval  architects. 
In  express  steamers  it  is  distinctly  otherwise,  and 
with  the  last  possible  increment  of  power  and  speed 
of  such  importance,  the  efficient  use  of  three  or 
more  screws,  actuated  by  the  rotary  in  place  of  the 
reciprocating  engine,  is  a  problem  pressing  for,  and 
now  receiving,  solution,  even  in  ocean  services.  This 
highly  important  and,  at  present,  keenly  scrutinised 
line  of  development  in  ship  construction  and  pro- 
pulsion will  afterwards  be  treated  of.  Meantime,  in 
the  following  chapter,  we  deal  at  length  with  the 
actual  daily  work — scientific  and  practical — carried 
on  in  a  representative  modern  shipyard,  and  as  ex- 
emplified in  the  building  of  a  high-class  mail  and 
passenger  steamship. 


CHAPTER   III 

SHIPBUILDING    IN    UP-TO-DATE 
SHIPYARDS 

QHIPBUILDING  as  an  art  has  long  become 
w_y  subordinate  to  the  science  involved  in  the  indus- 
try, while  handicraft  skill — not  to  speak  of  "  rule 
of  thumb"  methods — has  been  largely  superseded 
by  mechanical  operations  and  processes  of  almost 
mathematical  exactitude.  The  primary,  if  not  the 
chief,  interest  in  the  modern  shipyard  may  therefore 
be  said  to  centre  in  the  designing  or  "  drawing  office," 
where  in  the  first  instance  the  technical  qualities  and 
conditions  of  design  of  each  vessel  are  determined. 
These  are  according  as  the  vessel  (merchant  ships 
mainly  are  here  referred  to)  may  have  to  be  for  swift 
mail  and  passenger  service,  for  moderately  speedy 
and  large  cargo-carrying  service,  or  possibly  for  a 
combination  of  both  functions,  as  exemplified  in  the 
modern  "  intermediate "  class  of  ocean  steamships. 
Of  course,  each  of  these  divisions  embraces  a  large 
number  of  possible  craft  deviating  from  the  general 
type  in  respect  of  form,  structure,  and  mode  of  pro- 
pulsion, according  to  the  place  and  character  of  service 
intended.  High-speed,  river,  or  channel  service; 
light-draught,  pioneering  work  in  undeveloped  parts 
G  81 
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of  the  world  ;  and  vessels  large  and  small,  in  which 
sails  only,  or  possibly  oil,  gas,  or  electric  in  place 
of  steam  engines,  are  to  be  the  motive  power — all 
these  are  possible  demands  with  which  the  naval 
architect  and  shipbuilder  must  deal  on  occasion. 

With  the  general  elements  of  design  tentatively 
determined — and,  of  course,  in  this  the  owners  or 
their  technical  advisers  guide  the  shipbuilders  a  good 
deal — the  lines  on  which  the  vessel  must  be  built  are 
drawn  out  on  a  small  scale.  Afterwards  the  model 
in  wood  is  prepared,  although  in  some  cases,  especially 
in  America,  builders  prefer  to  make  a  model  serve 
right  off  as  the  basis  of  design.  The  model  lends 
itself  better  to  the  process  of  "  pleasing  the  eye  "  by 
cutting  and  carving  to  the  desired  form,  and  the 
finished  product  is  easily  transferred  to  paper.  Fol- 
lowing the  general  design,  as  in  this  way  determined 
upon,  comes  the  detail  or  "working"  drawings.  In 
connection  with  vessels  of  very  exceptional  character 
— in  which  possibly  questions  of  unusual  form  and  of 
stability,  speed,  draught,  etc.,  out  of  the  normal  are 
involved — the  preliminary  work  and  responsibility  in 
designing  are,  of  course,  much  enhanced.  The  part 
played  by  the  designing  staff  in  shipyards  (or  by 
independent  outside  naval  architects)  is  in  such  cases, 
of  course,  a  most  responsible  one.  There  are  now 
a  number  of  establishments — governmental,  as  well 
as  private — where  such  problems  are  investigated 
and  elucidated  by  experiments  with  models.  In  a 
way,  this  sort  of  experimental  aid  has  been  resorted 
to  by  well-known  physicists  from  at  least  the  begin- 
ning of  steam  navigation.  Colonel  Beaufoy,  who 
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made  elaborate  experiments  with  floating  bodies  in 
1790-1800  on  behalf  of  the  society  at  that  time 
established  "  for  the  improvement  of  naval  architec- 
ture," David  Napier  on  the  Clyde,  Robert  Fulton  in 
America,  Scott  Russell  while  engaged  on  the  Clyde  as 
the  naval  architect  to  the  Royal  Mail  Company,  and 
Professor  Rankine  of  Glasgow  University,  as  well  as 
many  other  academic  investigators  in  other  countries, 
are  all  worthy  of  mention  in  connection  with  inquiries 
into  the  phenomena  of  flotation  and  resistance  of 
bodies,  .ship-shape  and  otherwise.  Following  the 
"  Cod's  head  and  mackerel  tail "  principle  of  ship's 
form  in  vogue  one  hundred  years  ago — that  is,  vessels 
in  which  the  bow-lines  were  very  full  and  round,  and 
the  stern-lines  fine  and  hollow — there  came  Scott 
Russell's  "  wave-line  "  theory,  according  to  which  the 
lines  both  fore  and  aft  were  made  to  take  the  form 
of  the  waves  which  are  produced  by  the  displacement 
and  resettlement  of  the  water,  which  he  called  "  the 
wave  of  translation  and  the  wave  of  replacement." 
In  other  words,  the  curves  thus  evolved  are  tro- 
choidal  in  character,  giving  fine  lines  forward  and 
fine  lines  aft.  In  order  to  get  the  same  displacement 
with  such  lines  the  length  had  to  be  greatly  increased, 
and  the  form  varied,  much  with  the  necessities  of  each 
case.  The  present  practice  does  not  follow  out  the 
wave-line  theory.  Generally  speaking,  the  lines  for- 
ward are  practically  straight,  except  in  full  vessels 
when  they  are  round,  and  in  very  high-speed  vessels 
when  they  are  slightly  hollow.  Experience  has  also 
shown  that  for  low  speeds  the  lines  can  be  very 
much  fuller  without  affecting  speed  than  was  for 
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a  time  supposed  to  be  possible.  This,  it  may  briefly 
be  said,  is  due  to  the  fact  that  at  low  speeds  "  skin  " 
or  surface  friction  represents  about  80  degrees  of  the 
total  resistance,  and  therefore  wave-making  is  a  very 
small  part  of  it.  Very  much  larger  cargoes  can,  in 
consequence,  be  carried  at  the  same  speed  on  the 
same  dimensions,  with  such  fuller  lines. 

These  are  only  a  few  examples  of  the  many  modi- 
fications and  improvements  which  investigation  and 
experiment  on  the  part  of  scientific  men — some  of 
them  outside  the  profession  of  naval  architecture 
altogether — have  brought  about.  But  it  is  to  the 
late  Dr.  William  Froude,  of  Torquay  (brother  of 
Froude  the  historian),  that  shipbuilders  and  de- 
signers are  indebted  for  much  of  their  most  valuable 
experimental  information  regarding  the  law  of  speed 
and  resistance.  No  one,  indeed,  has  done  more  for 
the  science  involved  in  ship  design  than  Dr.  Froude, 
and  virtually  all  the  present-day  methods  of  investi- 
gation in  the  science  of  ship  propulsion  are  based  on 
his  researches  and  conclusions.  The  result  is  that 
designers  are  able  now  to  predict  beforehand,  and 
with  much  greater  accuracy  than  formerly,  what  the 
speed  of  any  proposed  vessel  will  be,  or  what  power 
is  requisite  for  any  assigned  speed. 

The  essential  feature  of  Dr.  Froude's  methods — 
apart  from  the  laws  which  his  genius  deduced — is  the 
observation  of  and  comparison  made  between  small- 
scale  models  of  vessels  towed  through  a  large  tank  of 
water.  He  established  a  private  tank  at  Torquay,  in 
Devonshire,  in  1870,  and  the  systematised  and  reli- 
able processes  now  in  use  in  this  country  (where,  in 
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the  later  governmental  tank  at  Haslar,  the  work 
of  experimental  investigation  in  respect  of  all  types 
of  naval  ships  is  carried  on  and  developed  by  Dr. 
Froude's  son,  Mr.  R.  E.  Froude)  and  in  America, 
Holland,  Russia,  and  Italy,  are  the  direct  outcome  of 
his  independent  initiation  of  the  system.  Experi- 
mental tanks  based  on  the  original  one  at  Torquay 
are  now  a  feature,  not  only  in  the  naval  designing 
forces  of  the  countries  named,  but  in  a  number  of 
colleges  abroad,  and  in  private  yards,  notably  William 
Denny  and  Brothers,  Dumbarton,  and  more  recently 
John  Brown  and  Company,  Limited,  Clydebank.  In 
these  latter  cases,  experiments  with  model  propellers 
in  conjunction  with  models  of  the  vessels  themselves 
form  an  elaboration  of  the  original  experiments  of 
Dr.  Froude.  The  Denny  tank  was  established  as  far 
back  as  1882,  mainly  through  the  scientific  enthu- 
siasm and  far-sightedness  of  the  late  William  Denny, 
who  was  a  sincere  admirer  of  Dr.  Froude,  and  a 
staunch  believer  in  the  practical  value  of  the  deduc- 
tions to  be  drawn  from  that  scientist's  investigations 
and  methods.  Two  of  the  illustrations  in  this  book 
(facing  pages  82  and  86) — reproduced  from  photo- 
graphs kindly  supplied  by  the  renowned  Dumbarton 
firm — show  the  interior  of  their  tank  and  the  speed- 
recording  truck,  and  other  scientific  apparatus  con- 
nected with  model  experiments. 

Without  a  tank,  as  long  as  a  beaten  track  is  fol- 
lowed, no  doubt  much  can  be  determined  by  collating 
known  data,  but  once  a  new  relation  is  introduced, 
the  use  of  an  experimental  tank  becomes  of  great 
importance.  Much  of  the  success  attending  fast  and 
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special  naval  vessels  has  been  due  to  the  Torquay 
tank  and  its  successor  at  Haslar.  Torpedo-boats  and 
torpedo-boat  destroyers,  although  not  first  suggested 
by  the  tank,  are  largely  a  result,  both  as  regards 
dimensions  and  fineness  of  lines,  of  tank  experiments. 
Increased  beam  in  relation  to  length  in  modern  ships, 
both  for  the  naval  and  mercantile  marine,  is  largely 
a  development  justified  by  tank  experimental  data. 
In  the  American  tank  at  Washington  special  pro- 
vision has  been  made  for  the  needs  of  private  indi- 
viduals. It  is  but  natural  that  the  private  firms 
possessing  tanks  do  not  consider  it  in  every  way 
expedient  to  draw  public  attention  to  the  advantages 
they  are  deriving,  but  in  this  connection  reference 
may  be  made  to  the  declaration  of  Mr.  Archibald 
Denny,  made  at  the  International  Engineering  Con- 
gress in  1893.  He  then  said  :  "  Had  it  not  been  for 
the  tank,  we  should  never  have  constructed  the  Prin- 
cess Henrietta  and  Princess  Josephine  (two  high-speed 
steamers  for  the  Belgian  Government,  running  be- 
tween Dover  and  Ostend) ;  at  least  we  would  not 
have  had  the  same  assurance  in  taking  the  contract 
under  such  stringent  conditions  as  we  did."  In  1901 
the  same  gentleman  remarked  at  one  of  the  meetings 
of  the  Institution  of  Naval  Architects,  "  Had  we  two 
tanks,  we  could  use  them  both  ! " 

It  would  almost  appear  that  accumulated  experi- 
ence and  modern  science  together  are  supposed  to  be 
all-powerful,  and  naval  architects  are  often  asked  to 
fulfil  so  many  onerous  and  sometimes  conflicting  con- 
ditions in  one  vessel,  that  the  great  preliminary  diffi- 
culty is  to  persuade  the  shipowner  that  the  naval 
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architect's  and  shipbuilder's  art  has  its  limitations. 
The  diminution  of  net  register  tonnage,  on  which 
dues  are  paid,  relatively  to  the  carrying  capacity  of 
vessels,  is  a  problem  often  presented  to  the  ship 
designer  by  keen  shipowners.  Enormous  cargo- 
carrying  powers  on  an  almost  impossibly  light 
draught  of  water  is  another  feat  demanded.  Builders 
of  the  author's  acquaintance  have  declared  that  it 
would  not  surprise  them  to  be  asked  to  "design  a 
boat  to  sail  over  a  grass  park  after  a  dew  had 
fallen  " ! 

There  are,  of  course,  a  hundred  and  one  ordinary 
and  reasonable  conditions  which  the  designer  has  in 
almost  every  case  to  ponder  over  and  fulfil  as  far  as 
in  him  lies.  These  may  be  inferred  from  remarks 
made  elsewhere,  but  it  is  convenient  here  to  sum- 
marise a  few.  He  has  often  to  produce  a  vessel  of 
a  certain  length,  which  must  not  be  exceeded,  and 
guarantee  that  it  will  attain  a  given  speed  with  a 
given  dead-weight  on  board,  and  not  exceed  a  speci- 
fied draught  of  water  ;  that  it  will  be  at  certain  trims 
forward  and  aft,  with  certain  weights  in  certain  situa- 
tions on  board  ;  that  it  will  have  a  certain  amount  of 
space  for  cargo ;  that  it  will,  if  a  passenger  ship,  be 
of  such  proportions  and  form  that  she  will  prove  both 
a  speedy  and  a  steady  ship  at  sea.  Besides  all  these 
and  many  more  conditions  involved  in  the  general 
design  of  ordinary  merchant  vessels,  there  are  a  hun- 
dred and  one  requirements  to  be  met  in  the  detailed 
arrangement  and  internal  economy  of  modern  ships, 
not  only  as  vehicles  and  warehouses  for  goods,  but  as 
living  habitations,  not  to  say  homes  of  luxury.  High- 
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class  passenger  ships,  for  ocean  service  especially,  and 
according  to  the  exigencies  of  service  and  climate, 
must  have  all  the  appliances  of  a  first-class  modern 
hotel :  light  and  ventilation,  both  natural  and  arti- 
ficial ;  steam  and  coal  cooking  appliances ;  hot  and 
cold  water  supply,  both  fresh  and  salt ;  refrigerating 
machinery,  heating  and  cooling  apparatus,  etc.  But 
before  and  above  all  these  things,  at  least  in  passen- 
ger ships,  are  the  provisions  which  must  be  made  for 
the  safety  of  the  ship  and  her  living  freight  under  all 
conditions  of  service.  "  Fire  "  and  "  foundering  "  are 
terms  which  convey  a  lot  of  meaning  in  this  connec- 
tion. The  provisions  made  against  these  dire  con- 
tingencies are  matters  which  vitally  affect  the  struc- 
ture as  well  as  the  equipment  of  vessels,  and  of 
course  receive  attention  elsewhere.  From  all  this  it 
will  be  seen  that  the  virtual  creation  of  a  ship,  even  of 
the  most  ordinary  kind,  begins  in  the  drawing-office, 
and  long  before  the  visible  or  practical  construction 
is  initiated  in  the  yard. 

From  the  drawing-office,  measurements  or  off-sets, 
taken  from  "  the  draught  plan,"  or  plan  of  the  vessel's 
lines,  are  sent  out  to  the  different  departments,  and 
later  the  working  detail  drawings.  The  vessel's  lines, 
as  exhibited  by  the  draught  plan,  consist  of  three 
sets  of  curves  and  straight  lines,  representing  the 
contour  of  the  vessel's  hull  on  three  distinct  planes. 
The  sheer  plan  shows,  in  longitudinal  elevation,  the 
water-lines  at  uniform  heights,  also  the  frame  stations 
throughout  the  vessel's  length.  The  half-breadth 
plan  shows  the  deck  margin-line  and  the  water-lines 
from  stem  to  stern.  The  body  plan  shows  the  lines 
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of  traverse  frames,  or  cross-sections,  at  given  uniform 
stations,  and  of  course  presents  the  same  appearance 
as  the  frames  of  the  actual  ship  do  to  anyone  looking 
at  them,  end-on,  after  their  erection  in  place.  There 
are  other  lines  appearing  on  the  draught  plan,  not  so 
essential  for  exhibiting  the  hull-form  as  the  others, 
but  of  the  first  importance  in  securing  general  fairness 
and  symmetry.  But  it  is  not  possible  here  to  go 
more  into  detail.  The  measurements  as  taken  from 
these  several  plans  represent  the  general  form  of  the 
projected  vessel,  and  these  are  "  off-set "  and  chalked 
down  full-size  on  the  floor  of  the  "  mould  loft."  On 
this  surface,  which  is  virtually  an  immense  black- 
board, the  lines  are  "faired"  and  sweetened,  the 
process  eliminating  all  irregularities  and  unfairness 
which  may  be  due  to  the  want  of  skill  of  the  original 
draughtsman  or  to  the  process,  even  in  skilled  hands, 
of  measuring  from  the  small-scale  plan.  From  the 
mould-loft  lines,  as  thus  perfected,  wood  moulds,  or 
skeleton  outlines,  are  prepared  for  the  guidance  of 
the  workmen  in  the  shipyard.  The  most  important 
item  thus  prepared  is  the  "  scrive-board,"  a  smaller 
wood  floor  usually  situated  near,  or  taken  to  the 
vicinity  of,  the  frame  furnaces  and  "  bending-blocks," 
of  which  more  will  be  learned  immediately.  On  the 
surface  of  this  scrive-board  the  shape  of  the  transverse 
frames  and  floors,  the  line  of  fore-and-aft  keelsons, 
etc.,  are  outlined  by  pliant  wood  battens,  and  "scrived" 
or  incised  on  the  smooth  surface  by  a  sharp  hand-tool. 
Meanwhile  the  keel,  frame-bars,  plates,  and  other 
steel  material  for  the  vessel  have  been  ordered  from 
the  makers  or  merchants,  and  gradually  arrive  in  the 
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yard  in  the  sequence  required,  and  approximately  of 
the  precise  dimensions  and  shape  suited  to  their 
several  places  in  the  structure ;  thus  diminishing  the 
work  of  trimming  and  preparation  to  a  minimum, 
and  saving  "  scrap  "  or  surplus  material. 

As  most  generally  typical  of  the  science  and  art  of 
present-day  shipbuilding  let  us  assume  that  a  modern 
mercantile  leviathan  ship  is  under  notice.  The  keel 
of  the  ship — usually  a  massive  flat  bar,  in  conjunction 
with  a  second  thinner  plate  keel,  and  deep  vertical 
centre  longitudinal  plate  and  connecting  angles — has 
been  laid  on  the  "  keel-blocks,"  which  are  erected  at 
suitable  distances  apart  along  the  whole  length  of  the 
building-slip.  These  are  massive  slabs  of  timber  piled 
one  upon  another,  usually  to  a  height  of  four  to  five 
feet,  with  their  upper  surfaces  conforming  to  the  line 
of  declivity  necessary  for  launching  the  completed 
ship,  of  which  more  will  be  said  later.  With  this 
fundamental  member  of  the  structure  "well  and  truly 
laid  "  the  frames  are  then  brought  from  the  bending- 
blocks — heavy  iron  slabs  laid  close  together  to  form 
a  level  metal  floor,  solid  and  unwarpable — situated  in 
front  of  the  furnaces.  Here  the  shape  of  each  frame, 
as  outlined  on  and  transferred  from  the  scrive-board, 
is  drawn  with  chalk.  All  over  the  floor  are  round 
holes,  closely  spaced,  and  at  equal  distances  apart. 
Along  the  line  representing  the  shape  of  the  frame 
stout  pins  are  placed  in  as  many  of  these  holes, 
which  impinge  on  the  line,  as  may  be  necessary. 
The  glowing  bars  of  steel  are  drawn  on  to  the  floor 
from  the  adjacent  heating  furnaces,  and  bent  round 
the  curve  of  projecting  pins  in  little  more  time 
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than  it  takes  to  describe  the  process.  In  this,  more 
perhaps  than  in  any  other  of  the  important  members 
of  a  ship's  structure,  the  immense  difference  between 
the  art  or  handicraft  involved  in  wood  shipbuilding 
and  the  mechanical  simplicity  of  shipbuilding  in  iron  is 
illustrated.  There  are  here  none  of  the  elaborate  pro- 
cess of  selection  of  suitable  timber,  and  of  hewing  and 
fashioning  of  parts  requisite  to  form  a  single  frame, 
seen  in  the  former  style  of  construction.  In  most 
of  the  larger  shipyards,  too,  an  apparatus  called  the 
bevelling  machine  is  interposed  between  the  mouth 
of  the  furnace  and  the  bend  ing-floor,  the  function  of 
which  is  to  impart  to  the  fore-and-aft  flange  of  the 
frame-bars  the  proper  bevel  adapted  to  the  varying 
form  of  the  ship,  especially  at  the  forward  and  the 
after  ends.  This  bevel  is  imparted  to  the  hot  bars 
mechanically,  and  almost  automatically,  under  the 
supervision  of  an  attendant  who  manipulates  the 
bevel  gauge  attached  to  the  machine.  In  less  up-to- 
date  yards  and  in  smaller  vessels  the  fore-and-aft 
bevelling  is  done  by  "  hand-and-hammer "  of  the 
frame-benders,  but  here,  as  in  other  directions,  smart 
and  accurate  mechanical  processes  have  almost  sup- 
planted slow  and  uncertain  handicraft  skill. 

For  very  many  years,  while  vessels  continued  to 
be  of  moderate  dimensions,  and  especially  prior  to 
the  general  adoption  of  water-ballast  bottoms  in 
ships,  each  frame  was  formed  of  an  ordinary  angle- 
bar,  in  combination  with  a  second  bar,  or  "  reverse 
frame,"  and  a  solid  floor-plate  stretching  across  the 
bottom  of  the  vessel,  the  three  items  being  riveted 
together.  As  thus  combined,  each  frame  on  each 
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side  of  the  vessel  was  in  one  piece  from  the  keel  to 
gunwale  or  upper-deck.  Their  erection  on  the  keel 
was  a  comparatively  simple  matter.  Each  half  was 
set  on  end  at  right  angles  from  the  keel  and  kept  in 
position  by  heel  pieces  and  by  shores  and  rib-bands 
along  the  bilge  and  gunwale,  binding  the  frames  in 
succession.  In  vessels  built  on  the  cellular  double- 
bottom  principle  the  order  of  procedure  is  somewhat 
different.  The  frames  are  in  three  and  sometimes 
four  portions  to  the  whole  girth.  One  portion  (when 
three  portions  are  employed)  corresponds  to  the 
bottom  of  the  vessel,  and  extends  across  and  through 
the  centre  longitudinal,  terminating  against  the  wing- 
plate  on  each  bilge.  When  four  portions  are  used 
one  begins  on  each  side  of  the  centre  longitudinal, 
to  which  it  is  securely  attached,  and  ends  against  the 
wing-plate  at  each  bilge.  The  remaining  two  portions 
form  both  sides  of  the  vessel  from  bilge  to  gunwale, 
and  are  superimposed  upon  the  wing-plate  and  firmly 
bracketed  thereto. 

The  use  of  solid  or  single-section  material,  viz. 
bar  of  U-channel,  Z-bar,  and  bulb-angle  in  place  of 
riveted  combinations,  for  the  side  frames  and  deck 
beams  is  now  almost  universal  for  the  larger  size  of 
vessels.  Mild  steel  has  enabled  manufacturers  to 
provide  for  shipbuilders'  requirements  in  this  con- 
nection to  a  truly  remarkable  degree.  The  most 
obvious  of  the  several  advantages  attaching  to  the 
use  of  such  solid-section  material  is  that  it  enables 
the  shipbuilder  to  dispense  with  the  reverse  frame, 
the  work  of  bending  the  latter,  and  of  afterwards 
riveting  it  in  combination  with  the  angle -frame 
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proper.  Besides  this  advantage  there  is  the  constant 
benefit  to  the  ship — and  to  the  owner — of  a  saving 
in  weight,  with  the  same,  and  even  superior  structural 
strength,  the  weight  thus  saved  being,  of  course, 
available  for  cargo-carrying. 

When  the  centre  longitudinal  and  keel  are  laid  and 
fitted,  the  bottom  section  of  the  framework  is  next 
fixed  in  place  for  the  greater  part  of  the  vessel's 
length,  the  whole  system  of  longitudinal  and  deep 
floor-plates  is  erected,  and  the  strakes  of  plating 
forming  the  inner  bottom  laid  and  temporarily  fixed. 
All  this  is  done  from  end  to  end,  as  may  be  seen  in 
our  illustration  facing  page  52,  before  the  side  portions 
of  the  framework  are  set  up,  and  each  side  frame 
"  plumbed  and  horned  "  ;  that  is,  set  accurately  up- 
right with  regard  to  the  keel  level,  and  with  the  two 
side  frames  in  the  same  vertical  plane  across  the  keel. 
With  this  accomplished  the  framing  is  complete  ;  but 
the  entire  framework  of  the  vessel  is  never  seen  as 
thus  described  because  the  clothing  or  plating  of  the 
framework  begins  on  certain,  and  usually  midship, 
portions  of  the  ship,  before  the  framing  at  the  ends 
has  been  completed,  and  the  stem  and  massive  stern- 
frame  are  erected  in  place. 

Work  in  various  directions  in  connection  with  this 
imaginary  modern  leviathan  has  been  under  way  in 
different  departments,  and  now  proceeds  briskly. 
The  deck  planks  have  been  cut  in  the  sawmill  and 
"  stacked  "  to  dry  and  "  season  "  thoroughly  ;  the 
cabin  and  other  woodwork  is  being  proceeded  with 
in  the  joiners'  and  cabinet-makers'  shops,  etc. ;  the 
sails  and  boats  are  in  hand,  and  the  masts  and  spars 
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of  wood  and  steel  are  being  proceeded  with  in  the 
sheds  or  spaces  set  apart  for  such  work.  Black- 
smiths, brassworkers,  plumbers,  and  other  tradesmen 
are  busy  fashioning  the  fittings.  The  foundries  and 
engine  shops  are  preparing  the  great  mass  of  com- 
plicated machinery,  with  its  numberless  accessories, 
for  driving  the  vessel.  In  the  boiler  shops  as  well 
as  at  the  building-berth,  the  smart  and  incessant 
rataplan  of  the  riveters'  and  sheet-metal  workers' 
hammers  makes  a  busy  din  ;  although  within  recent 
years  the  forceful  and  quiet  operations  of  hydraulic 
tools  have  worked  considerable  change  in  both  places 
in  this  respect.  All  over  the  yard,  in  short,  and  in 
unsuspected  corners,  work  is  going  forward  that  an 
inexperienced  person  would  find  it  difficult  to  realise 
was  converging  to  one  point  of  general  aggregation 
and  rounded  result. 

To  return  to  the  building-slip.  The  ship  carpenters 
hoist  and  fit  the  deck  beams,  which  thus  form,  with 
the  before-mentioned  rib-bands,  a  tie  to  keep  the  frame 
section  in  true  shape.  The  massive  stern-frame,  of 
forged  iron  or  cast  steel,  on  which  the  rudder  as  well 
as  the  propeller  in  single-screw  steamers  (and  the 
propeller  brackets  in  the  case  of  twin-screw  vessels) 
depend,  is  set  in  position,  and  the  stem  of  forged  iron 
or  steel  is  also  upreared.  The  athwartship  bulkheads, 
which  ultimately  subdivide  the  hull  into  those  water- 
tight compartments,  which,  as  we  have  seen,  form  so 
vital  a  feature  in  connection  with  the  safety  of  modern 
ocean  ships,  are  also  erected  in  place,  and  the  deck 
stringers  fitted  along  the  margin  of  the  deck  beams 
which  connect  them  to  the  frames.  But  before  the 
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bulkhead  plates  and  the  inner-bottom  and  stringer 
plates  are  brought  to  the  building-slip,  these  have 
been  shaped  to  suit  their  respective  positions,  and 
punched  with  rivet-holes :  one  plate  answering  to  its 
neighbour  in  the  matter  of  spacing  of  holes. 

The  work  of  shaping,  punching,  rolling,  and  bend- 
ing all  the  other  plating  which  goes  to  form  the 
clothing  for  the  skeleton  ship,  is  now  proceeding 
apace,  and  a  visit  to  the  machine  sheds  in  which  all 
the  work  is  carried  on,  provides  matter  for  surprise 
and  wonderment  to  the  uninitiated.  Here  are  to  be 
found  gigantic  planing  machines  operating  upon  the 
edges  of  immense  plates,  massive  rolls  imparting 
a  uniform  curve  to  the  plate  surfaces,  and  flanging 
machines  giving  them  a  sharper  bend.  Plates  up  to 
f  or  I  in.  in  thickness  are  thus  manipulated  in  the 
cold  state  with  an  ease  that  is  simply  marvellous  to 
one  not  accustomed  to  the  practice  of  modern  ship- 
yards, or  ignorant  of  the  Titanic  forces  in  the  way  of 
hydraulics,  steam,  and  electricity  now  at  the  com- 
mand of  the  shipbuilder.  Punching  and  shearing 
machines,  driven  by  their  own  steam  engines,  or,  as  is 
now  more  approved,  by  electric  motors  supplied  with 
power  from  a  distant  generating  station,  are  every- 
where around.  Some  of  these  are  of  immense  calibre, 
punching  two  holes  simultaneously  of  I  i  in.  diameter, 
through  plates  I  i  in.  thick,  and  shearing  the  edges  as 
easily  as  a  grocer  slices  cheese.  In  others,  arrange- 
ments are  made  whereby,  with  the  same  handling 
(the  plates  being  hung  from  overhead  cranes,  and 
only  requiring  manual  guidance  and  steadying),  plates 
are  punched  along  both  edges  simultaneously,  thus 
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saving  much  time  and  labour.  In  not  a  few  ship- 
yards, well  equipped  with  modern  tools,  and  especially 
in  those  where  pontoon  docks,  dock  caissons,  etc.,  are 
undertaken — the  uniform  spacing  of  the  holes  in  such 
work  lending  itself  to  their  use — multiple-punching 
machines  are  employed,  which  punch  simultaneously 
and  smartly  as  many  as  twenty-eight  holes !  For 
punching  out  the  manholes  required  in  the  longi- 
tudinals and  floors  of  the  double  bottom,  hydraulic 
machines  are  quietly  at  work  achieving  what  are  truly 
Herculean  feats.  At  one  single  pressure  ("  blow  "  is 
not  the  word)  oval  pieces,  some  20  in.  by  17  in.,  are 
cut  out  of  the  solid  plates,  the  thickness  in  many 
cases  being  £  in.  or  I  in. 

A  small  but  vitally  important  preparatory  opera- 
tion is  also  here  carried  on,  viz.  countersinking  the 
rivet-holes  ;  that  is,  drilling  the  edges  of  the  holes  to 
a  bevel  in  plates  which  have  to  be  flush  or  smooth- 
riveted  together,  such  as  are  worked  into  the  shell 
and  decks  of  the  ship.  But  for  this  countersinking, 
which  in  smooth  riveting  makes  room  for  the  swell- 
ing of  the  rivet-point  caused  by  the  hammering, 
riveting  would  be  all  but  useless  in  shell  work  so  far 
as  concerns  closely  uniting  the  plate  surfaces,  and 
closing  the  holes  permanently  against  the  admission 
of  water.  If  "  snap  "  or  round-pointed  rivets  were  not 
objectionable  from  the  points  of  view  of  watertight- 
ness,  of  appearance,  and  of  interference  with  ships' 
speed,  they  might  be  in  vogue  more  than  they  are  for 
outside  purposes.  But  they  are  objectionable  on  such 
grounds,  and  unless  in  the  upper  works,  or  above- 
water  portions  of  large  ships,  they  have  not  been 
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employed  for  very  many  years.  The  earliest  ships, 
of  course,  were  thus  riveted  from  gunwale  to  keel, 
as  was  but  natural  in  the  first  transitionary  steps 
from  boilermaking  practice.  Even  now,  if  ships' 
shells  could  be  satisfactorily  riveted  mechanically  as 
steam  boilers  are — snap -heads  notwithstanding — 
utility,  economy,  and  expedition  at  least  would  justify 
the  use  of  "  round-heads." 

But  to  resume  the  story  of  construction.  The 
shell-plates  are  marked  for  punching  from  "tem- 
plates "  or  thin  wooden  patterns,  giving  the  position 
of  each  rivet-hole  as  taken  from  the  respective 
situations  on  the  skeleton  ship.  After  shaping, 
punching,  and  curving,  the  plates  are  fitted  on,  one 
by  one,  in  longitudinal  "  strakes,"  or  bands,  from 
stem  to  stern,  and  from  the  keel  upwards  to  the 
gunwale.  The  ends,  or  butts,  of  individual  plates 
forming  the  strakes  were,  for  long,  invariably  fitted 
end-to-end,  and  joined  with  a  short  plate  or  "  butt 
strap  "  placed  across  the  joint  on  the  inside  surface — 
in  large  steamers  straps  being  often  fitted  outside 
as  well — and  the  whole  through-riveted.  This  still 
represents  the  practice  in  the  largest  vessels  where 
speed  is  a  regulating  condition  ;  but  largely  taking 
its  place  in  recent  years,  in  vessels  for  ordinary  cargo- 
carrying  service  especially,  the  plate-ends  are  lapped 
one  over  the  other  and  through-riveted.  This  does 
away  with  about  three-fourths  of  the  material,  and 
half  the  riveting  in  each  butt  connection,  which, 
of  course,  represents  a  considerable  saving  in  weight 
of  material  and  cost  of  labour,  and  at  the  same 
time  provides  a  connection  which  is  the  nearest 
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approach  in  strength  to  the  solid  plate.  With  this 
arrangement,  however,  owing  to  the  projecting  plate- 
ends,  the  hull  surface  is  less  smooth  and  sightly  than 
in  the  case  of  interior  butt-straps ;  but,  as  has  been 
indicated,  unless  in  vessels  intended  for  high  speed, 
the  qualities  of  utility,  strength,  and  economy  out- 
weigh any  aesthetic  objections. 

This  same  remark  applies  to  another  modification 
on  former  practice  which  has  of  recent  years  come 
into  vogue  in  connection  with  the  plating  of  vessels, 
and  of  which  something  may  here  be  said.  This 
is  the  system  of  "  joggling "  or  kinking  the  edges 
of  each  outside  strake  of  plating  over  the  edges  of 
the  adjoining  inner  strakes  —  every  strake  being 
thereby  brought  close  to  the  frames  or  beams  with- 
out any  intervening  "  filling  "  pieces.  Dispensing 
with  all  such  "  packing "  throughout  the  hull  struc- 
ture, and  at  the  same  time  securing  an  equally  neat, 
tight,  and  strong  job  (it  being  well  recognised  that 
packing  does  not  contribute  to  strength  but  is  merely 
an  addition  to  weight),  represents  in  some  large 
ships  from  60  to  80  tons.  The  system  is  appli- 
cable, of  course,  not  only  to  shell-plating  but  to  deck 
and  inner-bottom  plating,  and,  indeed,  wherever  the 
joggling  of  plates  to  meet  other  plates  or  bars 
"  metal-to-metal  "  is  practicable.  Many  shipbuilding 
firms  and  shipowners  who,  from  a  utilitarian  or 
aesthetic  standpoint,  are  not  quite  convinced  of  the 
advantages  of  joggling  the  shell,  yet  resort  to  the 
practice  in  connection  with  deck  plating,  bulkheads, 
and  interior  work.  William  Doxford  and  Sons,  Ltd., 
of  Sunderland,  were  the  first,  about  1895, to  introduce 
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the  practice  of  joggling,  and  devised  special  machine- 
tools  for  its  accomplishment,  and  the  practice  has 
spread.  Other  firms,  in  place  of  joggling  the  plating, 
have  adopted  the  practice  of  joggling  the  frames 
and  bars,  the  end  in  view  being  the  same  :  the  saving 
in  weight  is  available  for  extra  carrying  capacity. 
But  this,  though  the  major,  is  not  the  only  advantage, 
for  dispensing  with  the  packing  pieces  saves  the 
labour  of  preparing  and  fitting  them,  and  renders 
the  riveting  easier  of  accomplishment  because  of 
the  shorter  rivet  required. 

In  manual  riveting  each  squad  of  riveters  consists 
of  four  members — two  hammer-men,  a  "holder-on," 
and  a  rivet-heater.  The  heater,  who  is  the  junior 
member  of  the  copartnery,  heats  the  rivets  to  a 
glowing  white  in  a  portable  hearth,  and  passes  them 
as  required  to  the  holder-on,  who,  in  the  case  of 
shell  work,  is  inside  the  vessel.  The  latter  inserts 
the  incandescent  rivet,  point  outwards,  through  the 
vacant  holes,  and  "  holds-on  "  a  heavy  back-weight 
to  the  head,  while  the  two  riveters  outside,  with  smart, 
regular,  and  telling  blows,  knock  down  the  rivet- 
point  and  fill  the  countersink,  leaving  but  the  sug- 
gestion of  a  projection  past  the  surface  of  the  shell. 

Except  in  connection  with  the  plating  of  shell, 
decks,  inner  bottom — all,  in  short,  that  is  subject  to 
water -pressure,  where  flush  or  smooth  riveting  is 
necessary — rivets  are  finished  off  with  a  semi-spherical 
or  "  snap "  point,  there  being  no  countersink  to  fill. 
For  this  work  riveting  by  portable  hydraulic  or 
pneumatic  compression  machines  is  almost  universal 
where  ships  of  any  size  are  concerned.  For  the  flush- 
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riveting  required  in  the  plating  of  the  shell  and  other 
scarcely  less  vital  parts  already  mentioned,  the  prob- 
lem of  providing  suitable  machine-tools  and  methods 
has  long  puzzled  shipbuilders  and  machine-tool 
makers.  Partially  successful  methods  have  been 
tried  from  time  to  time,  with,  of  course,  on  the  part 
of  inventors,  a  more  or  less  noisy  "flourish  of 
trumpets,"  signifying  no  less  than  the  complete  solu- 
tion of  the  problem  ;  but  it  is  the  object  of  this  little 
work  (written  by  one  who,  apart  from  professional 
qualifications  to  judge,  has  been  at  pains  to  ascertain 
established  facts)  to  speak  only  of  what  has  been 
accomplished,  and  what  is  of  promise  in  the  future  in 
connection  with  this  most  vital  branch  of  the  ship- 
builder's art. 

The  whole  subject  of  riveting  and  drilling  ship 
structures  calls  for  pretty  full  treatment.  The  ideal 
ship,  as  a  structure,  would  be  one  in  which  there 
would  be  neither  butt  nor  seam,  and  in  which  at  most 
there  would  be  only  the  rivets  required  to  bind  or  pin 
the  shell  to  the  framework.  This,  however,  is  as  yet 
a  dream  of  the  future,  although  the  possibilities  of 
scientific  progress  in  connection  with  electric  welding 
are  such  as  render  the  dream  not  altogether  fantastic 
nor  foolish  !  However  this  may  be  ;  the  reduction  to 
a  minimum  of  the  amount  of  riveting  requiring  to  be 
done  in  ship  construction  is  a  desirable  and  highly 
practicable  line  of  advancement.  The  use  of  extra 
long  shell  plates;  of  interior  plating,  flanged  on  the 
edges ;  and  of  frames  of  single  section,  as  distinguished 
from  riveted  combinations  of  separate  bars,  are  in- 
stances of  progress  in  this  direction.  It  is  the  firm 
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conviction  of  many  skilful  and  initiative  shipbuilders 
that  by  reducing  riveted  butts  to  a  minimum  the 
strength  of  the  general  structure  is  increased,  labour 
is  saved,  and  the  number  of  possible  points  of  local 
weakness,  and  consequent  trouble  and  danger,  is 
reduced.  In  this  connection,  as  well  as  in  the  matter 
of  cold  flanging  of  plate-edges  to  dispense  with 
connecting  angles  and  riveting,  one  of  the  most 
skilful  and  intrepid  leaders  has  been  Mr.  C.  W. 
Sivewright,  of  Furness,  Withy,  and  Company,  West 
Hartlepool,  a  firm  more  than  once  referred  to  herein 
as  initiators  of  constructional  improvements. 

The  hugeness  of  the  ocean-going  steamships  of  to- 
day, and  the  thickness  of  the  plating  which  forms  the 
shell,  along  the  margin  of  the  main  deck,  the  keel,  and 
the  bilges  especially,  are  now  such  that  it  has  become 
almost  impracticable,  if  not  impossible,  to  bind  the 
structure,  save  by  enlisting  the  aid  of  mechanical  or 
power  riveting.  The  rivets  which  the  work  involves 
are  of  such  length  and  diameter  that  they  cannot 
properly,  or  at  least  easily,  be  closed  down  by  hand, 
however  skilful,  willing,  and  powerful  the  hand  may  be. 
This  stage  of  development  has,  of  course,  long  since 
been  arrived  at  and  surpassed  in  connection  with  the 
construction  of  ponderous  cylindrical  marine  boilers, 
and  just  as  it  would  have  been  impossible  to  have  had 
the  high  steam  pressure  and  multi-expansion — with 
the  resulting  economy  and  enhanced  speed  at  sea  now 
common — without  the  powerful  machine-tools  in  use 
for  manipulating  the  boiler-plates  and  binding  them 
together,  so  it  has  become  more  and  more  im- 
practicable, if  not  impossible,  to  increase  the  dimen- 


102     THE  SHIPBUILDING   INDUSTRY 

sions  and  weight  of  our  leviathan  steamships  without 
recourse  to  similar  appliances.  Hydraulic  machines 
had  to  be  employed  in  the  riveting  of  the  double- 
bottom  framing,  intercostals,  etc.,  and  along  the 
gunwale  of  the  Cunard  liners  Campania  and  Lucanta, 
and  they  have  also  been  used  for  similar  features  in 
many  other  vessels  built  at  Fairfield,  Clydebank, 
Belfast,  and  elsewhere.  Particularly  noteworthy  in 
this  connection  was  the  heavy  riveting  work  achieved 
in  constructing  the  huge  White  Star  liners  Oceanic, 
Cedric,  Baltic,  etc.,  by  Harland  and  Wolff,  Belfast,  and 
equally  so  the  more  recent  work  done  at  Clydebank 
on  the  Cunard  liners  Caronia  and  Cannania.  The 
shell-plating  of  these  vessels  ranged  from  f  inch  to 
ifc  inch  thick,  and  in  all  1,800,000  steel  rivets  were 
used  in  binding  the  hull  of  each  vessel,  some  rivets 
used  in  the  bottom  being  7  inches  long  and  weighing 

3*  Ibs. 

It  was  partly  owing  to  the  difficulties  which  had 
begun  to  be  experienced  in  getting  a  sufficiency  of 
riveters  to  undertake  the  very  heavy  class  of  work 
ruling  that  Harland  and  Wolff  were  encouraged,  if 
not  impelled,  to  make  the  very  special  provision  they 
did  make,  and  are  continuing  to  make,  for  power 
riveting  and  drilling  of  material  in  situ,  and  for  lifting 
and  transporting  machine-tools,  as  well  as  structural 
items,  over  and  along  the  vessels  under  construction. 

The  conditions  of  the  work  of  shell  riveting  involve 
the  separation  of  the  riveting  or  hammering  portion 
of  a  machine  from  the  bolster  or  holder-up,  the 
hammering  being  applied  from  the  outside  and  the 
holder-up  on  the  inside  of  plating,  while,  on  the  other 
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hand,  the  conditions  of  the  process  of  machine  rivet- 
ing require  that  these  two  portions  shall  be  rigidly 
held  in  their  relative  positions ;  in  other  words,  that 
the  working  strains  must  be  self-contained  in  the 
machine.  No  separate  holder-up  being  possible  or 
practicable  in  compression  tools,  whether  on  the 
hydraulic  or  pneumatic  principle,  their  use  is  limited 
to  the  amount  of  "  gap,"  and  with  the  increase  of  gap 
there  increases,  in  a  much  higher  ratio,  the  weight 
of  the  tools.  Thus,  an  ordinary  hydraulic  riveter 
of  24  inches  gap,  designed  to  exert  20  tons  per  inch 
on  the  rivet,  such  as  is  used  for  the  framework  of 
ships,  weighs  about  12  cwt.  One  of  5  feet  gap,  such 
as  is  used  in  closing  rivets  through  bottom  inter- 
costals,  weighs  about  35  cwt.,  while  one  of  7  feet 
gap,  probably  the  largest  hitherto  used  in  shipwork, 
weighs  as  much  as  5^  tons.  Compression  riveters, 
actuated  by  pneumatic  in  place  of  hydraulic  power, 
are  not  quite  so  heavy,  a  tool  of  6  feet  gap  weighing 
about  25  cwt. ;  but  still  their  weight  is  such  as  to 
interfere  greatly  with  facility  of  handling  and  of  trans- 
port from  point  to  point 

The  Belfast  firm  at  first  provided  huge  moving 
gantries  over  their  berths,  three  of  these  being 
equipped,  as  may  be  seen  in  the  view  of  the  Baltic 
on  the  stocks  given  as  frontispiece  to  this  book. 
These  gantries  span  the  berths  at  a  great  height, 
and  are  of  sufficient  width  to  clear  the  side  up- 
rights and  staging.  Propelled  by  hydraulic  power, 
they  traverse  the  whole  length  of  the  berths,  carry- 
ing hydraulic  riveters,  punchers,  electric  drills,  rivet- 
heating  hearths,  lamps,  etc.  By  means  of  these  mam- 
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moth  appliances  and  the  machine-tools  they  carried, 
as  already  indicated,  the  heavy  plates,  weighing  many 
of  them  2  to  3$  tons  each,  of  which  the  great  White 
Star  liners  Oceanic,  Celtic,  Cedric,  and  Baltic  were 
constructed,  were  not  only  lifted  and  transported  to 
their  places,  but  were  securely  riveted  therein.  Over 
1,700,000  rivets  were  used  in  binding  the  structure 
of  the  Oceanic,  and  along  the  sheer  and  bilges  of  the 
vessel  where  the  plating  was  doubled,  and  also  along 
the  whole  length  of  the  keel,  rivets  of  an  abnormal 
size  were  used.  The  keel  rivets  were  i$  inch 
diameter,  many  of  them  were  7  inches  long  and 
3i  Ibs.  in  weight.  Rivets  in  the  sheer  and  topsides 
were  only  a  little  less  formidable,  and  altogether  in 
the  topsides,  bilges,  keel,  and  elsewhere  as  many  as 
72,000  were  closed  by  machine.  The  rivets  in  the 
topsides  were  finished  off  outside  "  round-head " 
fashion,  and,  as  seen  in  the  ship  to-day,  perfectly 
shaped  and  equidistant,  these  are  far  from  being  un- 
sightly. The  holes  for  receiving  these  rivets  were 
drilled  or  rimmered,  electrically,  through  the  several 
thicknesses  of  plating,  one  of  these  thicknesses 
having  been  previously  punched  and  made  to  serve 
as  a  pattern  in  drilling  the  others. 

To  avail  themselves  thoroughly,  like  Harland  and 
Wolff,  of  the  Titanic  capabilities  of  the  largest 
portable  hydraulic  and  other  tools,  as  well  as  of  the 
lifting  and  transporting  facilities  for  both  tools  and 
structural  items,  a  number  of  other  enterprising  firms 
in  Britain  have  installed  alongside  and  over  their 
building-berths  steel  uprights  or  standards  supporting 
girders  or  runways,  and  in  some  cases  covered-in  roof- 
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ing  for  shelter  in  inclement  weather.  On  these  run- 
ways electric  cranes  traverse  the  berths  for  their  whole 
length,  carrying  tools  and  material  to  the  points  re- 
quired in  the  vessels  being  built  underneath.  The  more 
ordinary  practice  in  this  country  is  to  have  stationary 
derrick  cranes  of  timber  situated  at  convenient  dis- 
tances along  the  berth,  the  hoisting  of  structural  items 
being  accomplished  by  wire  ropes  and  hydraulic 
capstans  at  ground  -  level.  The  newer  and  more 
elaborate  system  of  berth  equipment  has  been  longer 
and  much  more  generally  in  use  in  American  ship- 
yards, and  most  of  the  plants  as  yet  adopted  in  this 
country  are  based  on  such  as  have  given  satisfaction 
there  or  in  Germany,  where  they  were  soon  installed 
in  a  number  of  yards ;  notably  in  the  Vulcan  estab- 
lishment at  Stettin,  where  the  record-breaking  liner 
Kaiser  Wilhelin  II.  was  constructed  on  a  berth  so 
equipped.  Swan  Hunter  and  Wigham  Richardson, 
Ltd.,  George  Stephenson  and  Company  on  the  Tyne, 
Vickers,  Sons,  and  Maxim  at  Barrow,  William 
Beardmore  at  Dalmuir  on  the  Clyde,  as  well  as 
Harland  and  Wolff  at  Belfast,  may  be  mentioned 
in  this  connection. 

In  the  case  of  William  Doxford  and  Sons,  Sunder- 
land,  the  crane  equipment  over  their  principal  building- 
berths  differs  essentially  from,  and  marks  an  advance 
upon,  most  of  such  equipment  based  on  American  or 
German  practice  in  other  English  yards.  The  usual 
steel  upright  columns  are  used,  and  they  are  spanned 
on  the  Linville  truss  principle,  under  which  and 
extending  across  the  full  width  are  as  many  as  nine 
single  tracks,  each  carrying  three-ton  electric  inverted 
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bogies.  These  are  used  in  groups  of  two,  three,  or 
four,  as  special  circumstances  may  require,  for  lifting 
heavy  weights.  In  addition  to  these,  the  usual  radial 
cranes  are  fixed  to  the  steel  upright  columns  for 
handling  all  such  appliances  as  hydraulic  riveters, 
etc.  The  essential  difference  here  is  that  the  builders 
have  at  their  disposal  nine  independent  hooks  running 
longitudinally,  as  against  the  usual  arrangement  of 
one  or  more  travelling  cranes  with  transverse  trollies 
only. 

Heavy  hydraulic  or  pneumatic  compression  riveters, 
lifted  and  handled  by  capable  power  appliances,  may 
probably  long  remain  the  most  efficient,  if  not  the 
only  efficient,  means  of  accomplishing  the  riveting 
work  in  the  largest  modern  ships.  For  those  of 
more  moderate  dimensions  and  scantling,  however, 
machines  which  close  rivets  by  percussive  action — 
that  is,  by  rapid  and  comparatively  light  blows — will 
undoubtedly  hold  the  field ;  this  not  so  much  in  the 
way  of  superseding  as  of  supplementing  the  plant 
already  worked  on  the  hydraulic  system.  Conceiv- 
ably, indeed,  there  may  be  circumstances  and  con- 
ditions amply  justifying  the  use  of  all  three  power 
systems — hydraulic,  pneumatic,  and  electric. 

One  of  the  drawbacks  attaching  to  the  hydraulic 
system  as  installed  in  open  shipyards,  although  less  so 
in  the  moderate,  though  by  no  means  equable,  climate 
of  the  British  Isles  than  in  many  other  countries, 
is  the  freezing  of  the  water  in  the  pipes  and  tools. 
Nothing  short  of  charging  the  whole  system  with  a 
non-freezing  fluid  has  been  found  efficacious  in  meet- 
ing the  exigencies  of  climate  in  many  yards,  both  at 
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home  and  abroad.  In  America  especially,  and  in 
Russia,  Austria,  and  other  countries,  the  drawback 
has  proved  more  serious,  and  the  attention  of  users 
of  shipyard  and  bridge-building  machine-tools  was 
early  directed  to  other  power  systems — notably  to 
compressed  air  and  electricity — and  the  application 
and  perfecting  of  machine-tools  on  these  systems 
have  all  along  been  proceeding. 

Perhaps  had  riveting  and  punching  been  the  only 
branches  of  shipyard  work  for  which  the  hydraulic 
system  is  utilised,  its  extension,  even  in  this  country, 
might  not  have  been  so  marked  as  it  has  been,  and 
other  power  systems  might  have  been  tried  and 
better  developed.  With  the  need,  however,  which 
arose  for  heavy  manhole  and  other  punching  in 
water-ballast  bottoms,  and  more  especially  with  the 
growth  in  the  practice  of  working  mild  steel  in  the 
cold  state,  the  demand  for  heavier  tools  and  for  a 
greater  variety  of  purposes,  such  as  bending,  flanging, 
straightening,  joggling,  etc.,  and  the  decided  need  for 
powerful  cranes  and  other  lifting  and  transporting 
appliances,  it  was  found  to  be  imperative  that  the 
hydraulic  system  should  be  developed  and  more  and 
more  adopted  in  up-to-date  shipyards. 

For  work  which  can  be  conveniently  brought  to 
the  tool,  as  distinguished  from  taking  the  tool  to  the 
work,  hydraulic  riveting,  as  has  already  been  in- 
dicated, may  long  remain.  Even  for  accomplishing 
work  of  the  heavier  class  in  situ,  provided  the  tools 
can  be  applied  at  all,  compression  riveters,  whether 
hydraulic  or  pneumatic,  may  long  have  a  field  of 
their  own,  as  they  are  much  more  competent  to  bring 
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the  materials  close  together  than  percussive  tools, 
and  they  effect  more  thoroughly  by  a  steady,  power- 
ful squeeze  what  myriads  of  sharp,  rapid  blows  seem 
unable  to  accomplish  so  well. 

Percussion  riveters  in  their  action  very  closely 
approach  handwork,  and  by  the  great  speed  of  blow, 
rather  than  by  its  forceful  character,  accomplish  the 
work  they  are  applied  to.  For  this  reason  the  out- 
standing characteristic  and  merits  of  the  tools  consist 
of  their  extreme  lightness  and  portability.  This 
property,  of  course,  results  in  increased  speed  and 
economy  of  labour,  and  obviates  elaborate  and  expen- 
sive holding  and  transporting  arrangements.  Being 
essentially  hand-tools,  they  can  be  more  effectively 
set  to  their  work  of  closing  down  rivets  which  come 
obliquely  through  the  holes  provided,  and  they  can 
be  applied  in  restricted  or  awkward  positions  where 
neither  compression  tools  nor  yet  ordinary  hand 
hammers  can  be  wielded.  But  a  still  more  funda- 
mentally important  feature  of  the  pneumatic  per- 
cussive tools  is  that  the  complement  of  the  striking 
part — the  "  holder-on  " — is  a  practical  part  of  the 
arrangement,  and  thus  the  solution  of  the  long- 
standing problem  of  a  mechanical  holder -up  in 
shell  riveting  is  at  least  approximated  to.  For 
these  several  reasons  it  is  not  to  be  wondered  at 
that  a  great  amount  of  keen  attention  and  of  ready 
acceptance — on  the  part  of  employers,  but  not  so 
much  of  workmen — is  now  being  bestowed  on  the 
pneumatic  percussion  riveters,  drills,  and  caulking 
hammers,  which  so  far  have  chiefly  come  to  us  from 
America.  In  several  of  the  largest  and  most  modern 
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shipyards  there — notably  the  Chicago  Shipbuilding 
Company,  Cramps  of  Philadelphia,  and  the  Union 
Iron  Works,  San  Francisco — these  tools  have  been 
largely  in  use  for  some  years ;  and  in  the  construc- 
tion of  several  vessels — one  at  least  of  which,  the 
Kroonland,  is  engaged  in  transatlantic  service — prac- 
tically every  rivet  was  driven  by  portable  pneumatic 
tools.  Numerous  inventors  have  brought  forward 
tools  actuated  on  this  system,  and  for  a  variety  of 
purposes  besides  riveting  and  drilling ;  but  the  best 
known  of  these  are  the  hammers  and  holders-on  of 
the  "  Boyer  "  type  (the  drills  having  "  Little  Giant " 
as  their  trade  title),  and  the  hammers  and  drills  of 
the  "  Haesler-Ingersoll "  and  "  Thor  "  type. 

Examples  of  all  these  makes  of  tools  are  now  in 
use  in  many  of  the  shipyards  and  boiler  shops  of 
this  country,  and  their  marvellous  lightness  and 
portability  for  the  work  done,  and  the  great  increase 
in  its  quantity  in  a  given  time,  form  the  subject  of 
ceaseless  wonderment.  The  use  of  the  pneumatic 
riveters  dispenses  with  one  of  the  four  members  of 
the  ordinary  riveting  squad,  and  mere  youths,  or 
comparatively  untrained  workmen,  can  manipulate 
them.  In  cost,  as  well  as  in  celerity  of  working, 
therefore,  the  tools  are  of  immense  advantage.  It 
must  be  said,  however,  that  in  the  case  of  riveting, 
caulking  and  chipping  hammers,  the  penetrating  din 
created  is  a  concurrent  disadvantage. 

Only  the  most  general  idea  of  the  mechanical 
arrangement  and  operation  of  these  tools  can  be 
given.  The  pneumatic  riveter  comprises  the  two 
essential  parts — "the  hammer"  and  the  "holder-on." 
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For  some  purposes  these  are  detached  and  applied 
separately  (for  example,  where  the  holder-on  can  be 
brought  up  and  held  close  to  the  rivet-head  by  being 
braced  against  adjoining  and  equidistant  parts  of 
the  structure),  and  for  others  they  are  combined  by  a 
"  yoke  "  which  renders  them  a  self-contained  machine, 
bearing  in  itself  all  the  working  strains.  The  hammer, 
though  light  and  powerful — one  make  of  tool  weigh- 
ing 22  Ibs.,  being  capable  of  driving  i^-inch  rivets — is 
short  enough  to  go  between  frames,  and  small  enough 
in  diameter  to  get  at  rivets  in  corner  angles.  The 
hammer  part,  roughly  described,  consists  of  a  cylinder, 
in  which,  by  the  admission  of  air  through  a  very 
sensitive  valve,  a  piston  reciprocates  and  delivers  an 
almost  continuous  series  of  blows  against  an  outer 
part  which  forms  the  nose  of  the  tool  and  the  die 
applied  to  the  rivet-points.  The  holder-on  consists 
simply  of  a  cylinder,  carrying  a  piston,  behind  which 
air  is  admitted,  the  rod  of  which  extends  through 
the  point-head  and  is  cupped  out  to  go  over  the  head 
of  the  rivet.  Secured  to  this  cylinder  is  a  piece  of 
ordinary  pipe,  which  serves  to  brace  it  against  any 
convenient  support.  In  some  more  recent  tools  the 
holder-on  has  associated  with  the  air  pressure  a  strong 
metal  spring  by  means  of  which  the  holding-on  cup 
is  better  kept  to  its  work  and  more  absolutely 
answers  to  every  blow  of  the  hammer  part. 

The  air  pressure  at  which  these  tools  are  recom- 
mended to  be  worked  is  100  Ibs.  per  square  inch,  con- 
veyed from  the  air-compressing  plant  to  the  tools 
through  ordinary  indiarubber  tubing.  There  is  with 
compressed  air  little  risk  of  leakage,  and  practically 
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no  dropping  of  the  pressure  at  tools  which  may  be 
working  at  great  heights.  There  are  no  restrictions 
in  the  way  of  cost  or  of  scarcity  attaching  to  the 
employment  of  air,  save  that  imposed  by  the  power 
of  the  compressing  plant,  and  there  is  little  or  no 
risk  of  interference  through  frost. 

The  countersunk  and  flush-finished  rivets  of  the 
shell,  inner  bottom,  decks,  etc.,  must  be  reached  by 
riveters'  hammers  on  one  side  and  holders-on  on  the 
other,  without  any  rigid  connection  between  them. 
The  tube  conveying  the  compressed-air  supply  lends 
itself  to  this  end,  and  by  various  forms  of  tools  and 
holding  and  carrying  devices  easily  adopted,  work 
on  these  vital  features  of  a  ship  can  be  effected.  By 
modifying  in  some  respects  structural  methods  or 
procedure,  the  tools  can  be  better  utilised,  and  this 
has  reached  its  highest  stage  of  development  in 
American  yards.  The  readiness  with  which  the 
pneumatic  drill  can  be  used  for  rimmering  and 
making  fair  unsatisfactory  rivet-holes  in  advance  of 
the  riveting  operations,  is  a  feature  of  the  com- 
pressed-air system  highly  commending  itself  to  ship- 
builders. The  pneumatic  percussive  tools,  as  has 
been  stated,  are  as  yet  deficient — in  the  circumstances 
at  present  existing  at  least — in  their  entire  ability  to 
bring  the  surfaces  of  the  several  thicknesses  of  plating 
closely  together,  especially  where  curvature  conjoined 
possibly  to  bad  workmanship  occurs.  To  meet  the 
tools  in  this  respect  greater  care  will  no  doubt  have 
to  be  exercised  in  the  fitting  of  plates  and  angles  by 
the  "  ship-platers,"  and,  of  course,  the  tools  them- 
selves may  still  be  enhanced  in  calibre  considerably, 
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without  destroying  their  highly  portable  character. 
Probably  a  complete  solution  of  the  shell-riveting 
problem  is  not  now  far  distant,  but  meantime  the 
binding  of  the  shell  to  the  ship's  framework  is  mostly 
accomplished  in  the  old  and  laborious  way  by  the 
"  hand-and-hammer  "  of  the  craftsman. 

Following  upon  the  riveters  on  our  imagined 
leviathan  come  the  caulkers,  a  branch  of  operators 
whose  function  it  is  to  make  the  plating  edges  and 
butts  watertight,  which  is  done  by  forcing  the  edge 
of  one  thickness  of  plating  close  to  the  surface  of 
the  other  by  sharp,  rapid  blows  from  a  hammer  and 
caulking  chisel.  In  this  part  of  shipyard  work  the 
pneumatic  hammers,  already  referred  to  in  connection 
with  riveting,  are  found  wholly  satisfactory,  and  the 
rapidity  and  the  efficiency  with  which  the  work  is 
accomplished  are  matters  resulting  in  very  sub- 
stantial economy  to  shipbuilders  and  owners.  One 
man  with  a  pneumatic  caulking-hammer  can  easily 
accomplish,  in  a  given  time,  as  much  as  four  men 
with  the  ordinary  hand-hammer  and  caulking-iron, 
and  the  quality  of  the  work  is  much  superior.  With 
the  completion  of  the  riveting,  the  caulking,  and  the 
painting  of  the  shell,  and  the  concurrent  advance  of 
other  features  in  the  structure — such  as  the  deck 
plating,  deck  houses,  etc.,  and  of  other  branches  of 
work  in  the  workshops  of  the  yard,  such  as  deck 
planking,  skylights,  deck-seats,  and  the  hundred  and 
one  items  of  deck-fittings,  as  well  as  the  saloon  and 
state-room  fittings — the  vessel  is  ready  for  consign- 
ment to  her  native  element. 

The   work   of    launching   ships   devolves    on    the 
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carpenter  branch  of  operatives,  whose  functions  since 
the  advent  and  universal  adoption  of  metallic  ship- 
building have  of  course  been  greatly  abbreviated.  The 
responsible  and  critical  nature  of  launching,  however, 
has  grown  with  the  growth  in  the  dimensions  and 
weight  of  modern  steamships.  Although  not  so 
lengthy  a  process,  the  work  of  launching  the  long 
and  ponderous  ships  now  so  plentifully  produced  in 
our  great  shipbuilding  centres,  is  quite  as  interesting 
and  even  more  striking  than  constructing  them  piece 
by  piece  into  one  staunch  and  symmetrical  whole. 
Many  of  the  mail  steamers  and  warships  now  afloat 
have  weighed,  when  launched,  from  8,000  to  10,000 
tons,  and  in  the  case  of  the  Cunard  liner  Caronia, 
launched  from  Clydebank  Yard  in  July,  1904,  the 
launching  weight  was  13,500  tons,  and  of  the  White 
Star  liner  Baltic,  launched,  at  Belfast,  in  November, 
1903 — the  largest  vessel  afloat  (see  frontispiece) — 
the  corresponding  weight  was  15,000  tons.  When 
loaded  to  her  assigned  draught  of  water  this  mammoth 
ship  displaces  40,000  tons  of  water ;  this,  of  course, 
representing  her  total  weight  with  cargo.  To  transfer 
such  immense  bodies  from  solid  earth  to  the  unstable 
and  yielding  sea,  is  certainly  no  ordinary  undertaking, 
and  hitches  in  its  execution  are  not  unknown.  Ships 
frequently  have  refused  to  move  an  inch  when  all 
impediments  have  been  removed  to  their  passage 
down  the  ways.  Nor  have  they  yielded  to  the  per- 
suasive push  of  the  hydraulic  jacks,  which  usually 
form  a  part  of  the  launching  appliances  at  modern 
launches.  Others  have  gone  partly  down  the  ways 
all  right,  only,  however,  to  pull  up  and  stick  there,  in 
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spite  of  all  efforts  to  induce  them  to  complete  their 
voyage.  So  recently  as  October,  1903,  a  launching 
failure  of  this  character  occurred  in  the  yard  of  the 
New  York  Shipbuilding  Company,  Camden,  NJ.  The 
steamship  Manchuria,  of  the  Pacific  Mail  Steamship 
Company,  stuck  on  the  ways  when  released  for 
launching,  and  could  not  be  moved  by  all  available 
jacks,  so  that  the  completion  of  the  work  had  to  be 
postponed.  There  are  many  instances,  on  the  other 
hand,  of  vessels  slipping  their  leash  and  starting  off 
down  the  inclined  way  on  their  own  account.  Some 
of  these  have  been  cases  of  the  vessel  anticipating 
the  elaborate  arrangements  of  the  shipbuilder  alto- 
gether, others  have  been  in  capricious  disregard  and 
even  defiance  of  them.  Fortunately  it  has  been  but 
rarely  that  any  case  of  serious  damage  has  resulted 
from  such  mischance. 

Preparations  for  the  launch  of  our  imaginary  levia- 
than have  been  proceeding  simultaneously  with  the 
finishing  touches  to  the  shell.  Heavy  solid  "stand- 
ing "  ways  of  hardwood  have  been  laid  down  parallel 
to  the  keel  on  each  side  of  it,  about  two-thirds  of  the 
vessel's  beam  apart,  and  extending  into  the  water 
some  distance  beyond  and  below  high -water  level. 
A  cradle  of  heavy  timber  balks  is  then  constructed 
under  the  vessel,  at  the  forward  and  aft  ends  prin- 
cipally, the  bottom  of  which  cradle  is  formed  by  the 
sliding  -  ways.  The  make-up  of  the  cradle  being 
complete,  this  is  temporarily  removed,  and  the 
rubbing  surfaces  of  the  ways,  standing  and  sliding, 
are  well  greased  with  tallow  or  black  soap.  The 
sliding-ways  and  cradle  are  replaced  and  firmly 
secured  under  the  vessel. 
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On  the  day  of  the  actual  launch  the  vessel's  weight 
is  gradually  transferred  from  the  stocks  on  which  she 
has  been  built  to  the  cradle  and  ways,  this  being 
done  by  "  setting  up "  the  vessel  by  innumerable 
wedges  driven  in  between  the  sliding-ways  and  the 
cradle.  The  final  touches  to  this  work  are  done  a 
short  time  before  the  actual  "  send-off,"  and  when  the 
last  supporting-blocks  and  shores  have  been  battered 
down  (the  setting-up  enabling  this  to  be  more  easily 
done),  the  vessel  is  "cradle-borne."  By  a  locking 
arrangement  of  the  two  lines  of  ways — in  which  the 
"  dagger  "  or  "  dog-shore,"  a  small  piece  of  hardwood, 
plays  a  vital  part — the  tendency  of  the  ship  and 
cradle  to  glide  down  the  lubricated  pathway  is  resisted 
till  the  proper  moment.  When  this  juncture  arrives, 
signals  are  given  by  the  shipyard  manager,  meaning 
"  All  clear  "  and  "  Down  dagger."  Following  upon  the 
latter  the  superimposed  weight  falls  on  the  dagger 
and  knocks  it  out  of  position.  All  impediment  to  the 
progress  of  the  vessel  down  the  ways  is  now  removed  ; 
that  is,  if  the  careful  fitting  and  greasing  of  the  ways 
have  been  attended  to.  At  the  first  symptom  of  an 
inclination  of  the  hitherto  inert  mass  to  glide  away, 
a  bottle  of  wine  is  broken  on  the  vessel's  bows,  and, 
at  the  same  moment,  it  is  named  or  "  christened  "  by 
the  officiating  principal — usually  a  young  lady  who 
invariably,  according  to  the  descriptive  reporter,  does 
her  part  of  the  work  "  gracefully."  The  creation  of 
the  shipbuilder — now  and  for  all  time  spoken  of  as 
"she" — glides  down  the  appointed  pathway  with 
steady  and  gradually  increased  velocity  until,  amid 
the  cheers  probably  of  assembled  spectators,  she  is 


n6     THE  SHIPBUILDING    INDUSTRY 

safely  brought  up  by  the  resistance  of  the  water,  and, 
in  addition  sometimes,  where  launching  room  is  re- 
stricted, by  drag-chains  and  weights  on  shore. 

Launching  methods,  of  course,  vary  in  different 
districts  and  shipyards  according  to  the  exigencies  of 
situation,  established  practice,  etc.,  but  the  process 
as  above  outlined  represents  that  most  commonly 
followed.  Each  ship  has  to  be  treated  according  to 
its  particular  requirements  connected  with  form  and 
weight.  The  size  of  the  ways  and  the  amount  of 
declivity  suited  to  each  case  are  some  of  the  questions 
which  must  be  considered  and  determined  before- 
hand. Altogether  the  work  of  launching  is  a  highly 
responsible  part  of  the  modern  shipbuilder's  art,  and 
the  comparative  immunity  from  serious  mishap  is 
striking  testimony  to  the  care  and  skill  brought  to 
the  undertaking  by  managers  and  workmen.  As  soon 
as  the  vessel  is  completely  water-borne,  the  cradle  of 
timber  in  which  she  was  carried  down  the  ways  floats 
asunder,  and  the  items  are  towed  back  to  the  ship- 
yard by  workmen  in  row-boats  assigned  to  that  duty. 

Though  the  leviathan  is  now  "  afloat  in  her  native 
element,"  her  completion  is  not  yet.  Much  of  the 
deck-work  and  interior  fittings,  especially  of  the 
joiner  and  cabinet-making  departments,  previously 
prepared  in  the  shops,  has  to  be  installed.  If,  as  in 
our  suppositionary  case,  the  vessel  is  a  modern  steam- 
ship, some  of  the  iron  deck-houses  and  casings  have 
had  to  be  left  unfastened  in  order  that  the  huge  boilers, 
engines,  and  accessory  parts  may  be  hoisted  on  board 
by  powerful  cranes,  steam  or  electric,  some  of  which, 
recently  erected,  are  capable  of  dealing  with  lifts 
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from  100  to  150  tons  in  weight.  If  the  vessel  is  a 
naval  ship,  the  topside  armour,  casemates,  and  guns 
form  the  most  formidable  lifts  ;  if  a  sailing  ship,  the 
masts  and  spars  are  the  most  unwieldy  items  to  be 
dealt  with.  Great  advance  in  the  power  and  mani- 
pulative capabilities  of  fitting-out  cranes  at  public 
and  private  wharves  has  been  made  within  recent 
years ;  and  in  several  British  shipbuilding  works, 
where  naval  work  is  undertaken,  mammoth  cranes 
of  German  design  and  construction  have  been  erected. 
Two  of  the  illustrations  in  this  book  represent  huge 
cranes  which  have  been  doing  notable  service  in 
establishments  in  Germany  for  a  number  of  years 
past ;  the  makers  in  both  cases  being  Bechem  and 
Keetman  (Duisburger  Maschinenbau  Actien-Gesell- 
schaft),  Duisburg-on-Rhine. 

The  responsibility  of  the  engineering  section  of 
the  shipbuilding  establishment,  which,  as  will  be 
understood,  has  all  along  been  concentrated  on  pro- 
ducing the  propulsive  machinery,  and  sometimes  the 
machinery  for  electrically  lighting  the  vessel  through- 
out ;  for  producing  artificial  cold,  especially  in  vessels 
intended  for  carrying  frozen  meat ;  for  actuating  the 
bulkhead  doors,  as  well  as  the  winches  and  cranes  on 
deck  for  working  cargo,  anchors,  boats,  etc.,  is,  of  course, 
at  this  juncture  greatly  accentuated.  The  engines, 
which  have  already  been  erected  in  the  engine  shops, 
are  now  piece  by  piece  re-erected  on  their  seatings, 
and  all  pipe  connections  accurately  made  between 
the  several  parts,  and  especially  the  main  steam  pipes 
to  the  boilers,  which  have  also  been  installed  and 
connected  up ;  the  huge  iron  funnels  to  convey  the 
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products  of  combustion  to  the  outer  air,  surmounting 
all.  Preliminary,  or  "dock  trials,"  with  the  engines, 
boilers,  and  propellers,  are  now  made  and  any  im- 
perfections rectified.  When  at  last — after  the  finish- 
ing touches  of  the  painters,  upholsterers,  electricians, 
etc.,  have  been  imparted  to  the  vessel — she  steams, 
or  is  towed,  out  to  the  scene  of  her  trials,  the  sense 
of  responsibility  on  the  part  of  both  engineering 
and  ship  sections  is  little,  if  anything,  abated. 

The  onerous,  sometimes  conflicting,  conditions  to 
be  fulfilled  in  many  ships  have  already  been  referred 
to.  The  stipulations  as  to  carrying  capability  with 
a  given  speed  and  draught,  and  sometimes  a  given 
consumption  of  coal,  or  as  to  steaming  powers  in 
vessels  of  specially  high  speed  are  often  most  exact- 
ing. The  "  measured  mile " — that  is,  the  nautical 
mile  of  6,280  feet  determined  by  fixed  marks  on  a 
straight  length  of  coast  line — is  usually  the  means 
by  which  a  vessel's  speed  capabilities  are  ascertained  ; 
but,  in  addition  to  "  running  the  mile,"  most  of  the 
higher-class  steamers  have  to  undergo  tests  of  steam- 
ing continuously  over  long  distances  at  a  fixed  rate 
of  revolution  of  the  engines  and  propellers.  Two, 
four,  and  sometimes  more  separate  runs  are  made 
over  the  mile  ;  half  the  number  with  and  half  against 
the  tide,  the  object  being  to  eliminate  the  tide's  in- 
fluence from  the  results.  The  mean  time  taken  to 
accomplish  each  double  run  enables  the  shipbuilder 
to  compute  the  speed  per  hour  of  which  the  vessel 
is  capable.  "  Progressive  "  steam  trials,  that  is,  trials 
over  the  mile,  at  various  powers  and  rates  of  revolu- 
tion, have  for  many  years  been  made  by  certain  ship- 


<  jt 

II 

z    5 

*  c. 

± 

»     ; 

;  I 

•I 

<  .'. 

v  ? 


IN   UP-TO-DATE   YARDS  119 

builders  and  engineers,  and  from  the  results  obtained 
scientific  analysis  enables  close  approximation  to  be 
made  to  the  performances  of  other  ships  of  similar 
form,  but  of  different  dimensions  and  speeds.  Sup- 
plementing and  correcting  the  results  from  model 
experiments,  progressive  trials  and  investigations,  in 
competent  hands,  and  based  on  Froude's  "  Law  of 
Comparison,"  yield  most  valuable  results.  As  in  the 
case  of  the  experimental  tank,  so  also  in  that  of  pro- 
gressive trials,  Denny  and  Brothers  of  Dumbarton 
were  pioneers.  Contemporaneously  with  them  in 
this,  and  in  other  directions  taking  the  lead,  Dr.  John 
Inglis,  of  Pointhouse  Shipyard,  Glasgow — himself 
a  distinguished  student  of  Dr.  Macquorn  Rankine's, 
and  an  accomplished  investigator  of  scientific  prob- 
lems connected  with  engineering  and  shipbuilding — 
has  done  most  valuable  work. 

Mention,  here,  of  Prof.  Rankine,  and  of  results  flow- 
ing from  his  profound  understanding  and  tuitionary 
talents,  suggests  mention  also  of  some  of  the  agencies 
of  education  in  the  science  of  shipbuilding  and  engin- 
eering now  operative.  The  Naval  College  at  Green- 
wich has  for  many  years  afforded  excellent  funda- 
mental training  for  naval  aspirants ;  and  the  John 
"  Elder "  chair  of  naval  architecture  in  Glasgow 
University  (founded  and  endowed  by  the  widow  of 
the  renowned  engineer  of  Fairfield),  occupied  in  turn 
by  Dr.  Francis  Elgar,  Prof.  Philip  Jenkins,  and  Prof. 
I.  H.  Biles,  LL.ix,  its  present  occupant,  has  proved  a 
potent  factor  in  the  shaping  and  equipping  of  ship 
designers  and  managers  attaining  eminence  in  various 
parts  of  the  world. 


CHAPTER   IV 

EVOLUTION    IN   STRUCTURE   AND 
TYPES   OF  SHIPS 

IN  the  course  of  the  description  of  the  sequence 
of  operations  involved  in  constructing  a  typical 
modern  ocean-going  ship  in  a  representative  modern 
shipyard,  with  which  the  last  chapter  was  almost 
mainly  concerned,  allusion  was  made  at  appropriate 
places  to  the  evolutionary  development  in  structural 
details  and  methods  of  work  which  has  been  proceed- 
ing all  along,  but  especially  since  the  advent  of  steel 
as  the  building  material,  but  much  that  is  essential 
from  the  point  of  view  of  cheapened  production  and 
of  permanent  economy  in  after  service  has  as  yet 
been  unnoticed. 

The  introduction  of  mild  steel  for  shipbuilding 
and  the  improvements  in  its  manufacture  which  have 
almost  constantly  gone  on  since,  have  had  an  in- 
calculable influence  upon  the  dimensions  and  design 
of  ships  and  on  structural  methods  and  details.  To 
the  steel  manufacturer  indirectly  a  very  considerable 
share  of  credit  is  due  for  the  development  which  has 
taken  place  in  the  production  of  modern  ships.  While 
the  art  of  the  manufacturer  of  iron  was  limited  to 
rolling  plates  and  ordinary  angles,  the  iron  ship  in 
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consequence  was  only  what  a  combination  of  plates 
and  angles  could  effect.  The  shipbuilder's  limitations 
even  in  the  heyday  of  shipbuilding  in  iron,  and  the 
curious  makeshifts  to  which  he  was  impelled,  when 
anything  out  of  the  ordinary  was  involved,  are  matters 
sufficiently  illustrated  in  iron  ships  which  still  exist. 
The  Great  Eastern  herself,  though  now  non  est,  dis- 
closed at  the  time  of  her  break-up  in  1890  some  of 
the  limitations  which  even  the  genius  of  Brunei,  her 
designer,  and  Scott  Russell,  her  builder,  could  not  but 
chafe  at,  yet  which  the  least  skilful  of  builders  of 
the  present  day  can  afford  to  smile  at.  Plates,  for 
instance,  in  the  early  days  of  shipbuilding  in  iron, 
did  not  exceed  from  10  feet  to  12  feet  long  and  3  ft. 
6  in.  broad,  and  up  until  the  advent  of  mild  steel 
the  dimensions  hardly  ever  exceeded  12  feet  to  16 
feet  by  3^  feet  to  4  feet,  the  standard  length  being  14 
feet.  Plates  of  steel  now  commonly  used  are  from 
24  feet  to  32  feet  long  and  5  feet  in  width,  while  in 
the  practice  of  leading  yards,  as  we  have  already 
seen,  they  are  often  34  feet  long.  But  even  this  is  ex- 
ceeded in  particular  instances  :  for  example,  Furness, 
Withy,  and  Company,  West  Hartlepool,  who  previous 
to  1893  were  in  the  habit  of  using  32-feet  plates, 
were  in  that  year  supplied  by  the  Consett  Iron  and 
Steel  Company  with  plates  64  feet  in  length  by 
4  feet  to  4  ft.  3  in.  broad,  which  were  worked  into  the 
shell  of  some  large  cattle-carrying  steamers  then  being 
built.  In  vessels  built  since,  for  the  frozen  meat  trade, 
this  firm  has  fitted  even  longer  plates  in  the  midship 
body,  viz.  67  feet  long  and  5^  feet  wide,  and  weighing 
nearly  six  tons  each.  While  on  this  subject  reference 
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may  be  made  to  the  "trophy"  plates  shown  by 
Colville  of  Dalzell  Steel  Works,  Motherwell,  in  the 
Glasgow  International  Exhibition  of  1901,  one  of 
which  measured  72^  feet  long,  6  ft.  2  in.  broad,  and 
|  in.  thick  ;  the  other  being  65  feet  long  by  the  same 
breadth.  In  the  ordinary  course,  this  firm  rolls  plates 
up  to  50  feet  in  length,  and  to  1 1  ft.  2  in.  in  width. 
Accustomed  as  they  long  were  to  32-feet  plates, 
Furness,  Withy,  and  Company's  workmen  handled 
the  mammoth  plates  above  mentioned  without  any 
great  trouble.  The  fact  of  only  one  butt-joint  being 
needed  in  a  length  of  120  or  130  feet  of  course 
means,  in  very  long  vessels  especially,  a  considerable 
reduction  in  the  amount  of  riveting  as  well  as  in  the 
weight  involved.  Reducing  the  number  of  butts 
also  obviates  so  many  points  of  possible  weakness 
and  leakage.  The  adoption  of  lapped  in  place  of 
strapped  butts,  and  of  joggled  instead  of  plain 
plating,  with  the  advantages  of  weight  saving  and 
reduced  cost  appertaining,  are  points  sufficiently 
dwelt  upon  in  last  chapter. 

Apart  altogether  from  the  improvements  effected 
at  the  rolling  mills — virtually  abolishing  all  limitations 
as  to  length  and  other  dimensions  other  than  the 
limitations  imposed  by  convenience  of  handling  in 
the  shipyard — immense  advantages  attach  to  the  use 
of  mild  steel,  due  to  its  ductile  character.  Its  superior 
strength,  weight  for  weight,  compared  with  iron,  and 
the  saving  in  weight  of  material  thereby  secured,  as 
well  as  other  accompanying  advantages,  are  matters 
already  commented  on.  There  is,  however,  the 
further  very  great  advantage  attaching  to  steel  of  the 
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superior  way  in  which  it  lends  itself  to  being  ma- 
nipulated in  the  cold  state.  By  the  aid  of  simple, 
though  powerful,  machinery  changes  of  form  can  be 
rapidly  effected  on  mild  steel  just  as  sent  from  the 
makers,  which  with  iron  could  only  be  brought  about 
after  repeated  heatings  in  the  furnace  or  at  the  smith's 
fire,  with,  of  course,  extra  expenditure  of  time  and 
labour.  This  is  especially  exemplified  in  the  work 
of  flanging  and  joggling  plates,  to  which  reference 
has  repeatedly  been  made.  It  may  here  be  added 
that  the  practice  of  flanging  steel  plates  cold  has 
reacted  on  manufacture  and  ensured  requisite  care 
being  taken  as  to  quality.  The  general  result  is  not 
only  that  weight  is  saved,  but  that  expensive  riveted 
combinations  of  plates  and  angles  are  dispensed  with. 
In  brief,  it  would  be  impossible  to  build  steel  steamers 
for  the  price  they  are  now  produced  at  but  for  the 
advantages  spoken  of  and  others  which  might  be 
instanced.  Not  only  are  ships  more  cheaply  built 
than  formerly,  but,  with  the  steel  as  now  supplied, 
workmanship  is  improved  and  the  strength  at  least 
maintained,  notwithstanding  the  reduced  scantling. 
Further  economies  still  are  in  view,  resulting  from 
the  manner  in  which  steel  lends  itself  to  manipu- 
lation without  heating.  Some  years  ago  (1897)  a 
machine  was  being  experimented  with,  and  was 
seen  in  operation  by  representatives  from  some  of 
the  largest  British  shipyards,  whose  functions  were 
to  impart  not  only  the  flange  bevel  to  frames,  but 
to  effect  the  proper  general  curvature  as  well,  both 
operations  being  done  simultaneously  and  with  the 
steel  frame  just  as  sent  from  the  manufacturers. 
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Should  this  invention,  or  one  similar  to  it  which  is 
now  being  experimented  with,  eventually  be  perfected 
and  receive  adoption  (so  far  as  it  has  not  made 
sensible  progress  in  actual  use),  almost  incalculable 
economies  are  bound  to  result,  and  the  "  art '  of 
frame  bending  and  bevelling  will  become  more  of  a 
mechanical  process  than  ever. 

It  goes  without  saying  that  shipowners  are  keenly 
alive  to  the  advantages  accruing  from  a  low  first  cost 
for  their  ships,  but  the  same  is  true  regarding  their 
appreciation  of  features  of  structural  and  general 
arrangement,  which  are  of  cumulative  advantage  in 
the  working  of  the  vessels  in  after  service.  Com- 
mercial considerations  alone,  especially  in  purely 
cargo-carrying  vessels,  have  had  constant  and  often 
very  marked  influence  in  modifying  existing  types 
and  in  bringing  into  vogue  at  different  periods, 
according  to  the  exigencies  of  trade  or  of  tonnage 
and  other  regulations,  types  of  a  highly  distinctive 
character.  Superseding  the  old  types  of  narrow  three- 
deck  vessels,  for  example,  that  known  as  "well-decker  " 
came  into  existence  chiefly  between  1880  and  1890, 
and  mainly  the  product  of  the  North-East  Coast  of 
England  yards.  So  named  from  the  break,  and  the 
high  bulwarks  spanning  it,  between  the  bridge  and 
forecastle,  well-deckers  were  of  multifarious  variety, 
and  on  the  whole  well  adapted  for  general  work,  but  the 
"  well  "  did  not,  in  cases  of  bad  weather,  conduce  either 
to  comfort  or  safety,  owing  to  the  lodgment  and 
retention  of  heavy  seas,  notwithstanding  the  presence 
of  large  freeing -ports  in  the  bulwarks.  Later 
examples,  while  retaining  in  a  general  way  the 
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features  distinguishing  the  "  raised  quarter-deck"  type, 
have,  instead  of  the  usual  main-deck  forward  of  the 
bridge,  a  raised  deck  exactly  the  same  in  height  and 
arrangement  as  that  fitted  abaft  of  the  bridge.  Ad- 
vantages claimed  for  these  vessels  over  the  ordinary 
raised  quarter-deck  type  are  greater  seaworthiness, 
increased  carrying  capacity  for  their  dimensions,  and 
suitability  for  light  or  heavy  cargoes.  Both  the  first 
cost  and  the  cost  of  working  these  and  other  like 
types  of  vessels  are,  of  course,  their  chief  recom- 
mendation to  owners. 

Skilful  and  ingenious  shipbuilders  are  constantly 
seeking  to  meet  the  demands  for  these  commercial 
qualities  in  cargo  ships,  and  not  a  few  shipowners  are 
able  to  point  the  way.  Large  and  capacious  cargo- 
holds,  clear  of  obstruction  as  much  as  possible,  and 
affording  the  means  for  ample  and  unbroken  stowage, 
have  long  appealed  to  shipowners.  Decks  and  tiers 
of  hold-beams  began  to  be  omitted  very  early  in  the 
history  of  shipbuilding  in  steel,  and  the  transverse 
strength  they  contributed  was  made  up  for  by  "  web  " 
or  plate-frames  at  stated  intervals  and  by  side-stringers. 
These,  however,  were  attended  by  much  loss  of  stow- 
age, and  the  arrangements  were  expensive  to  build, 
Thanks  to  the  provision  by  the  steelmakers  of  heavier 
angles  than  formerly,  and  of  these  sections  of  "  bulb 
angle,"  "  channel,"  and  "  Zed"  bars  already  referred  to, 
simpler  and  stronger  framing  than  before  has  been 
rendered  possible,  while  at  the  same  time  stowage  is 
much  less  interfered  with,  and  the  requisite  transverse 
strength  is  maintained.  By  this  means  and  by 
additional  bulkheads  and  other  arrangements  the 
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skilful  shipbuilder  is  now  meeting  the  keen  ship- 
owner in  his  desire  for  deep,  clear  holds.  The  forests 
of  pillars  formerly  to  be  seen  in  the  holds  and  'tween 
decks  of  cargo  vessels  are  now  disappearing,  and  in 
the  place  of  the  many  smaller  ones  a  few  very  staunch 
central  pillars  are  adopted  for  supporting  beams  and 
maintaining  rigidity. 

A  leading  part,  at  least  as  a  shipowner,  in  intro- 
ducing such  features  as  those  under  notice  has  been 
taken  by  Mr.  Alfred  Holt,  of  the  well-known  Liver- 
pool shipowning  firm,  whose  vessels  embody  numerous 
and  very  ingenious  modifications  of  his  own  devising 
or  suggestion.  In  many  of  them  the  transverse 
frames  are  as  much  as  36  inches  apart  instead  of  the 
usual  27  inches  for  vessels  of  the  size,  the  requisite 
transverse  stiffness  being  secured  by  fitting  frames 
deeper  and  weightier  in  section.  The  larger  area 
of  unsupported  plating  is  stiffened  either  by  side- 
stringers  running  the  whole  length  of  vessel,  between 
the  frames,  or  by  having  the  plating  itself  one- 
twentieth  of  an  inch  thicker  than  in  ordinary  vessels. 
In  the  Holt  vessels  a  few  large  central  pillars  take 
the  place  of  the  many  stanchions  in  the  holds.  In  a 
vessel  of  52 £  feet  beam  these  pillars,  21  inches  in 
diameter,  rise  from  a  stool  secured  to  the  inner 
bottom,  and  are  attached  to  a  strong  box-girder 
connected  to  the  deck  and  beams,  and  to  the  trans- 
verse bulkheads  by  large  brackets.  In  these  vessels, 
too,  a  very  special  method  of  supporting  the  pro- 
peller at  the  stern  is  adopted,  involving  a  rearrange- 
ment of  the  usual  framing  and  plating,  which 
dispenses  with  the  massive  forging  or  casting  ordi- 
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narily  employed  for  this  purpose.  A  considerable 
part  of  the  rudder  area  is  below  the  bottom  of  the 
sternpost,  which  is  a  wrought-iron  tube,  I  inch  thick 
and  21  inches  diameter,  and  the  line  of  ship's  bottom 
runs  up  from  a  point  forward  of  the  aftmost  water- 
tight bulkhead  to  only  a  very  short  distance  below 
where  the  propeller  shaft  emerges.  For  this  im- 
portant modification  it  is  claimed  that  it  is  lighter,  at 
least  equally  strong,  and  contributes  to  the  steering 
qualities  of  the  vessel. 

Side  by  side  with,  or  perhaps  overtopping  the 
desire  for  free  holds  and  easily  worked  vessels,  the 
shipowner's  old  longing  for  reductions  in  the  net 
register  tonnage,  relatively  to  the  size  or  carrying 
capability  of  their  vessels,  has  made  itself  felt  in 
recent  years.  In  this,  even  more  than  in  scheming 
out  clear  holds,  much  skill — not  necessarily  or  always 
of  a  technical  kind — has  been  evinced  by  obliging 
shipbuilders.  The  result  is  seen  not  only  in  trifling 
though  "tricky"  modifications  in  conventional  features 
of  the  ordinary  types  of  vessels,  but  in  the  existence 
of  a  number  of  types  of  cargo-carrying  and  "  money- 
earning"  craft  exemplifying  both  technical  skill  and 
ingenuity.  The  best -known  examples  of  these 
radical  departures  from  conventional  lines  are  the 
"  turret -deckers,"  although  numerous  "  trunk  " 
steamers,  as  they  are  called,  have  also  been  brought 
forward  by  competing  shipbuilders.  The  turret  type 
of  steamer  is  the  production  of  the  skill  and  in- 
genuity of  William  Doxford  and  Sons,  Sunderland. 

The  first  vessel  of  the  type,  named  the  Turret,  was 
launched  by  that  firm  in  the  latter  part  of  1892,  and 
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was  an  admitted  experiment,  in  whose  success  few 
appeared  to  believe  save  the  builders  themselves 
and  the  firm  of  shipowners — Peterson,  Tate,  and 
Company,  Newcastle — who  enterprisingly  gave  the 
builders  their  opportunity.  The  outcome  was  awaited 
with  considerable  interest.  On  her  first  voyage 
the  Turret  encountered  a  fierce  westerly  gale,  and 
at  once  afforded  ample  proof  of  the  steady  and 
weatherly  qualities  of  this  type  of  "odd-looking 
craft."  The  germ  of  the  type  may  have  been  sug- 
gested by  the  "  whaleback  "  steamer,  an  Aexample  of 
which,  the  Charles  W.  Wetmore,  made  a  trip  across  the 
Atlantic  to  this  country,  and  the  construction  of  which 
Doxford  and  Sons  had  opportunities  of  studying. 
The  term  "whaleback"  is  almost  self-explanatory, 
the  idea  of  the  designers  being  to  evolve  a  steamer 
with  decks  clear  of  all  erections,  even  of  hatch-comb- 
ings, so  that  the  seas  might  sweep  on  board  without 
doing  any  damage.  As  in  navigating  such  a  vessel 
the  weather-deck  would  be  altogether  unsafe  in  a 
seaway,  a  superincumbent  gangway  was  provided, 
supported  on  turrets  built  into  the  weather-deck. 
Although  the  "  whaleback  "  has  perhaps  found  a  field 
more  or  less  suited  to  its  peculiarities  in  the  cargo 
service  of  the  Great  Lakes,  the  type  has  not  de- 
veloped for  ocean  purposes.  The  modern  turret-deck 
steamer,  on  the  other  hand,  has  grown  surprisingly 
in  size  as  well  as  in  number  during  the  dozen  years 
since  it  was  introduced.  In  reality,  the  turret  steamer 
has  little  in  common  with  the  whaleback,  save 
in  two  outstanding  features.  They  resemble  each 
other  in  that  their  gunwale  or  deck-edge  is  of 
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rounded  form,  and  that  they  have  no  sheer,  or  deck 
curvature  fore  and  aft,  differing  in  the  latter  feature 
from  all  vessels  of  the  ordinary  type. 

The  turret  steamer  below  the  water-line  differs  in 
no  way  from  the  ordinary  cargo  steamer,  except 
perhaps  that  the  square  or  midship  body  is  continued 
further  forward  and  aft  than  is  usual.  Above  the 
water-line  is  the  "  harbour  "  deck,  beyond  the  outside 
round,  and  on  its  inner  side  rises,  also  in  rounded 
form,  the  turret  erection,  and  on  the  flat  turret-deck 
are  all  hatches,  deck-openings,  and  deck-houses. 
This  unbroken  line  of  rounded  gunwale  and  turret 
erection,  conforming  as  it  does  more  to  the  ideal  of 
strength — the  complete  cylinder — imparts  immense 
strength  to  the  general  structure,  and  that  in  a  very 
simple  way  as  compared  with  ordinary  vessels. 
The  frames  are  carried  up  the  side,  round  the  gun- 
wale and  harbour-deck,  and  up  to  the  turret-deck, 
while  the  same  thickness  of  shell-plating  is  main- 
tained. The  idea  of  the  inventors  was  not,  of  course, 
simply  to  put  a  steamer  of  a  new  and  strange  model 
on  the  water,  but  so  to  produce  a  steamer  which 
would  give  a  maximum  carrying  capacity  with  a 
minimum  net  register ;  and  one  possessing  light 
draught;  clear  holds  for  the  carriage  of  any  description 
of  bulk  cargoes,  as  well  as  the  more  ordinary  run  of 
cargo.  Extremely  simple  in  construction,  the  type 
permits  of  great  flexibility  in  design,  and  experience 
has  proved  that  the  aim  of  securing  a  large  carrying 
capacity  on  small  register  tonnage  has  been  achieved. 
The  first  three  turret  vessels,  constructed  to  the  order 
of  Peterson,  Tate,  and  Company,  Newcastle,  were  em- 
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ployed  in  such  dead-weight  trades  as  coal-carrying 
on  the  St.  Lawrence.  These  proving  successful, 
other  vessels  were  built  to  engage  in  different  trades, 
and  other  shipowning  firms  began  to  order  similar 
vessels.  From  the  time  of  the  fifth  or  sixth  turret, 
in  fact,  Doxford  and  Sons  have  devoted  almost  their 
entire  energies  to  turning  out  this  class  of  steamer, 
and  for  one  company  alone,  that  of  the  Clan  Line, 
two  dozen  turret  ships  have  been  built,  some  of  them 
450  feet  in  length,  which  are  employed  running  in 
that  company's  Cape  and  Far  Eastern  trades. 

Up  to  about  Midsummer,  1904,  100  turret  vessels 
had  been  put  into  the  water,  varying  in  size  from  the 
ordinary  turret  of  3,200  tons  gross  register  to  the 
Grangesburgoi6,j$Q  tons,  with  a  dead-weight  capacity 
exceeding  10,000  tons  on  22\  feet  draught,  and  with 
engines  developing  2,200  horse-power,  giving  a  speed 
of  io|  knots.  The  earlier  vessels  were  for  coal-carrying 
purposes,  but  the  type  soon  approved  itself  for  grain 
and  other  bulk  cargoes,  the  turret  erection  serving 
well  as  a  feeder  to  fill  up  vacancies  occurring  in  the 
bulk  cargo.  The  Grangesburg  just  mentioned  was 
built  for  a  Rotterdam  firm  for  engaging  in  the  ore- 
carrying  trade,  and  the  appliances  for  rapid  discharge 
of  ore  are  very  special.  There  are  twelve  large  hatch- 
ways, the  vessel  being  built  with  six  separate  com- 
partments for  ore.  Seven  pairs  of  masts,  each  56  feet 
high,  are  fitted  abreast  of  each  other,  and  carry 
twenty-four  derricks,  worked  by  twelve  double-ended 
winches.  Opposite  each  hatchway,  and  on  both  sides, 
are  twenty-four  portable  platforms,  upon  which  the 
ore  is  emptied  when  lifted  from  the  hold,  and  thence 
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it  can  be  sent  into  barges  through  "chutes."  The 
whole  cargo  of  ore  can  be  discharged  in  about  thirty- 
five  hours. 

The  list  of  modifications  in  ship  design — all  of 
them  having  economy,  utility,  and  convenience  as 
their  aim — could  be  extended  indefinitely.  We  only 
prolong  the  story  to  add  that  they  are  evinced  in 
matters  of  external  appearance  and  general  outfit  as 
well  as  in  those  of  structural  arrangement.  The 
"  clipper  "-bowed  steamer  is  a  thing  of  the  past,  at 
least  where  cargo  vessels  are  concerned,  and  the 
raking  masts  which,  not  so  long  ago,  were  designed 
with  regard  to  smartness  of  appearance,  as  well  as  to 
bearing  some  spread  of  sail,  are  now  mere  upright 
poles  or  posts  for  the  display  of  signal  lights  and  the 
support  of  derricks  and  other  working  appliances. 
Indeed  in  the  acme  of  up-to-dateness  in  the  way  of 
cargo  steamers,  having  all  the  latest  gear  for  loading, 
stowing,  and  unloading  cargo,  there  is  presented 
a  craft  sharply  severed  from  the  conventional,  if  not 
from  the  symmetrical  and  graceful  as  well !  But,  after 
all,  merchant  ships  are  built  to  meet  the  requirements 
of  trade,  not  art ;  and  if  owners,  shippers,  navigators, 
and  even  harbour  authorities  are  satisfied,  who  is 
entitled  to  grumble? 

In  all  that  has  gone  before  the  aim  has  been  to 
deal  only  with  the  evolution  and  the  methods  in- 
volved in  the  production  of  ships  of  the  great  main 
classes  ;  that  is,  passenger  ships,  cargo  vessels,  and — 
less  prominently  than  they  deserve — naval  ships. 
Of  course,  embraced  in  these  three  great  classes  are 
almost  innumerable  sub-classes,  which  in  a  larger 
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work  than  this  would  be  accorded  some  attention, 
but  this  is  not  essential  where  the  aim  is  to  convey 
in  limited  space  as  accurate  a  conception  as  may  be 
of  shipbuilding  in  its  more  general  aspects.  Never- 
theless, some  of  these  sub-classes  are  distinguished  by 
features  so  special  that  they  here  demand  at  least  some 
mention.  Firstly,  there  is  the  immensely  important, 
and  structurally  very  special,  class  of  vessels  built  for 
dredging  purposes.  On  these  productions,  whether 
bucket  or  sand-pump  dredgers,  it  is  needless  to  say 
the  development  of  most  of  the  world's  canals,  rivers 
and  ports,  harbours  and  docks,  largely  depends ;  and 
in  consequence  on  their  number  and  efficiency  also 
depends  the  evolution  of  shipping  generally,  but 
especially  of  the  huge  ocean-going  passenger  and 
cargo  liners.  In  Holland  steam  dredgers  were  very 
early  a  special  product  of  the  shipbuilder's  skill,  and 
vessels  of  this  class  are  still  built  there  in  large 
numbers.  For  many  years,  and  to  a  larger  extent 
than  in  any  other  British  district,  dredger  building 
has  been  a  speciality  of  the  river  Clyde,  and  almost 
wholly  in  the  hands  of  three  or  four  firms,  viz.  William 
Simons  and  Company,  Renfrew ;  Lobnitz  and  Com- 
pany, Renfrew ;  Fleming  and  Ferguson,  Paisley ;  and 
Ferguson  Brothers,  Port  Glasgow.  These  firms'  pro- 
ductions of  both  the  bucket  and  suction-pump  order 
have  been  put  to  work  in  all  parts  of  the  world. 
Another  special  class  of  craft  on  which  shipping 
so  greatly  counts  for  invaluable  assistance  are  steam 
tugs  of  both  the  paddle-wheel  and  twin-screw  type, 
the  latter  for  ocean  towing  particularly.  Oil  steamers 
for  carrying  oil  in  bulk,  ice-breaking  and  train-ferry 
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steamers,  telegraph-cable  laying  steamers,  steam 
trawling  vessels,  stern-wheel  steamers  of  abnormally 
light  draught,  for  service  in  remote  and  generally 
inaccessible  regions  of  the  world,  and  steam  and 
sailing  yachts  for  sport  and  pleasure  which  thickly 
stud  the  waters  of  our  sounds  and  estuaries ;  all 
these,  also,  are  classes  of  productions  involving 
features  special  in  themselves,  or  not  common  to  the 
great  general  body  of  shipping,  yet  which  can  only 
here  be  mentioned. 

In  regard  to  naval  ships,  of  course,  a  chapter  in 
itself  would  scarcely  afford  the  space  necessary  for 
mere  enumeration  of  their  distinctive  types  and 
purposes ;  but,  after  all,  the  main  features  are  not 
materially  different  from  those  which,  broadly  speak- 
ing, characterise  mail  and  passenger  and  ordinary 
merchant  shipping.  One  exception  to  this,  however, 
must  be  made  in  the  case  of  submarine  vessels,  which, 
although  hitherto  only  developed  for  warlike  purposes, 
may  eventually  assume  importance  in  the  domain  of 
peaceful  transport,  or  of  scientific  exploration,  if  not 
perilous  pastime ;  all  as  suggested  long  ago  in  the 
romance  of  Jules  Verne.  The  idea  of  underwater 
navigation  is,  of  course,  very  old.  Fulton,  of  America, 
for  example,  experimented  with  submarine  boats 
while  in  France,  1797-1801,  and  by  the  latter  year, 
it  is  said,  had  succeeded  so  well  with  them  "as  to 
create  much  anxiety  in  the  minds  of  the  English, 
then  at  war  with  France"  (Thurston's  Growth  of  the 
Steam  Engine).  The  number  of  inventors  in  this 
connection  since  Fulton's  time  has  ever  been  on  the 
increase,  and  experimental  craft  have  been  built  from 
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time  to  time  and  tried  with  varying  success  in 
different  countries,  notably  the  United  States,  France, 
Britain,  Spain,  and  Italy.  The  technical  problems 
incidental  to  the  design  and  construction  of  sub- 
marines, Sir  W.  H.  White  assures  us,  have  been 
long  studied,  are  well  understood,  and  it  has  always 
been  possible  to  produce  vessels  of  the  class  if  naval 
authorities  required  them.  It  was  chiefly,  however, 
during  the  latter  end  of  the  nineteenth  century  that 
submarines  came  much  to  the  front  as  instruments 
of  war,  and  it  is  to  inventors  and  experiments 
in  France  and  the  United  States  that  the  greatest 
credit  belongs  for  the  measure  of  practically  all-round 
success  attained.  The  British  Admiralty  took  no 
action  to  introduce  submarine  vessels  into  the  Royal 
Navy  until  the  year  1901.  An  opportunity  presented 
itself  of  securing  the  result  of  the  experience  and 
great  mechanical  skill  of  Mr.  Holland,  of  America — 
from  whose  designs  the  most  successful  vessels  pro- 
duced and  tried  in  America  were  built — and  arrange- 
ments were  made  in  the  year  named  with  Vickers, 
Sons,  and  Maxim,  of  Barrow,  who  had  acquired  the 
rights  of  building  boats  on  the  Holland  principle, 
for  the  production  of  five  such  vessels.  These  have 
been  completed  and  put  in  service  for  some  time, 
and  orders  have  subsequently  been  given  to  the 
Barrow  firm  for  over  a  dozen  larger  and  improved 
vessels.  This  fact  would  seem  to  indicate  that  the 
earlier  boats  have  given  satisfaction,  although  no 
official  reports  are  available.  France  has  produced  alto- 
gether some  forty  submarines  of  one  type  or  another, 
ranging  from  no  to  160  feet  long;  the  United 
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States  nearly  one  dozen  ;  Italy  four ;  Germany  two, 
and  Russia  two  or  more,  six  at  least  being  now 
under  way.  Broadly  speaking,  submarine  vessels  are 
all  cigar-shaped,  and  must  of  course  be  absolutely 
watertight,  and  have  respirating  necessities  for  the 
crew  while  submerged,  and  for  most  part  while 
proceeding  along  the  surface  of  the  water.  Some  of 
the  French  submarines,  it  is  believed,  are  capable 
of  remaining  under  water  for  twelve  hours  at  a 
time  without  inconvenience  to  their  crews,  which 
practically  means  that  they  can  stay  at  work  under 
water  all  day,  and  only  rise  to  "breathe"  at  night. 
For  under-water  propulsion  electricity  is  the  motive 
power  generally  employed,  while  for  surface  propul- 
sion gasolene  engines  form  the  motive  power  most  in 
favour.  From  8  to  12  knots  are  the  speeds  attained 
in  most  of  these  vessels,  while  the  last  British  boats, 
which  are  100  feet  in  length,  are  stated  to  have  done 
14  or  15  knots.  No  authentic  facts,  however,  are 
published. 

Although  scarcely  a  digression,  what  has  been  said 
of  submarines — or  vessels  for  under-water  naviga- 
tion— brings  more  forcibly  before  us  our  true  text — 
the  general  and  main  line  of  development  in  building 
ships  for  service  on  the  surface  of  the  sea.  Were  not 
this  so  strictly  so,  attention  might  be  given  to  some 
of  the  more  revolutionary  "  new  departures  "  in  ship- 
building :  so  called  at  least,  for  a  time,  but  the  subse- 
quent failure  of  which  often  justified  the  epithets 
"oddity,"  "freak,"  "monstrosity,"  etc.,  which  the 
callous  and  sceptical,  and  of  course  conservative, 
amongst  onlookers  had  promptly  applied  to  them. 
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Ideas  for  submarine  boats  with  an  outer  revolving 
hull,  having  projecting  vanes  spirally  traversing  the 
hull  from  end  to  end,  and  intended  to  "  gimlet "  its 
way  through  the  water;  "roller"  boats  to  roll  over 
rather  than  plough  through  the  water ;  and  "  aqua- 
aerial"  craft  to  skim  or  hop,  grasshopper  fashion, 
along  the  surface,  part  of  the  time  on  water,  and 
part  time  in  air.  These  and  innumerable  other 
notions  have  been  proposed  and,  in  not  a  few  cases, 
experimentally  tried  at  great  cost,  and,  no  doubt, 
with  deplorable  disappointment  for  the  inventors  and 
projectors.  Commercial  prudence  and  industrial 
caution,  of  course,  look  askance  on  such  revolutionary 
projects,  and,  no  doubt,  while  their  failure  justifies 
this  attitude,  they  have,  at  least,  the  effect  of  illu- 
minating and  making  clearer  the  true  line  of  advance- 
ment ;  although  another  effect  unfortunately  is  the 
retarding  of  true  advancement,  through  capital  being 
withheld  from  moderate,  promising,  and,  eventually, 
highly  successful  propositions. 

To  return,  at  last,  to  the  main  line.  The  efficiency 
of  triple  as  compared  with  twin-screws  driven  by 
reciprocating  engines,  is  a  matter  upon  which  naval 
architects  and  marine  engineers  are  even  less  agreed 
than  they  were  when  twins,  in  place  of  single- 
screws,  were  introduced.  The  triple-screw  arrange- 
ment is,  of  course,  no  new  thing,  and  for  purposes 
where  shallow  draught  or  other  special  condi- 
tions have  been  the  regulating  factors,  three  and 
four  shafts  have  long  been  used.  Admiral  Melville, 
of  America,  has  been  the  great  advocate  of  triple- 
screws  where  enhanced  power  and  speed  formed 
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the  object  in  view,  but  he  has  not  been  fully 
supported  in  this  by  the  naval  construction  de- 
partment in  America,  and  his  views  have  not  been 
endorsed  by  the  great  authorities  in  this  country. 
Sir  William  H.  White,  for  example,  has  not  followed 
the  lead  of  Admiral  Melville  and  of  other  naval 
designers  in  France,  Germany,  and  elsewhere  in  this 
matter,  and  the  results  from  practice  abroad  would 
seem  to  support  his  position.  Ten  years  ago  (1895) 
two  large  American  triple-screw  cruisers  of  19,000 
horse-power  each  were  constructed,  but  in  later  vessels 
twin-screws  have  been  preferred  both  for  battleships 
and  cruisers  up  to  25,000  horse-power.  Having 
been  personally  responsible  for  the  continued  use 
of  twin-screws  in  the  Royal  Navy  up  to  1902,  Sir 
William  H.  White,  in  his  presidential  address  before 
the  Institute  of  Civil  Engineers  in  1903,  put  on 
record  the  reasons  for  his  action.  One  paragraph 
may  be  quoted  :  "  At  first  it  was  claimed  that  triple- 
screws  gave  better  propulsive  efficiency  than  twin- 
screws.  Having  had  exceptional  opportunities  of 
making  a  thorough  and  extended  analysis  of  the 
actual  performances  of  many  ships,  I  have  to  state 
that  this  is  not  the  case,  the  advantage,  in  this 
respect,  is  distinctly  with  twin-screws  so  far  ;  and 
although  it  is  possible  that,  with  larger  experience, 
the  performance  of  triple-screws  may  be  improved, 
and  approach,  or  equal,  that  of  twin-screws,  it  is 
practically  certain  that,  under  existing  limitations 
of  draught,  and  with  reciprocating  engines  making 
the  number  of  revolutions  and  piston-speeds  now 
accepted,  there  is  no  reason  why  triple-screws  should 
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be  preferable  to  twin-screws  up  to  40,000  horse- 
power. There  are  many  instances  of  distinct  in- 
feriority in  triple-screw  ships,  and  my  foreign  friends, 
who  are  building  these  vessels,  admit  this,  urging 
that  there  are  compensating  advantages."  These 
refer  to  the  manufacturing  advantages  of  the  smaller 
parts  in  the  three  engines,  and  to  the  alleged  economy 
in  throwing  one  engine  out  of  work  when  at  cruising 
speed,  with  a  resultant  economy  in  fuel,  but  these 
Sir  William  disproves.  As  to  the  further  advan- 
tage claimed  by  advocates  of  the  triple-screw,  viz. 
giving  one  more  chance  of  avoiding  total  disablement, 
he  says  :  "  Large  experience  shows  that  for  all  prac- 
tical purposes  twin-screws  give  a  sufficient  margin 
of  safety." 

These  remarks,  it  should  be  pointed  out,  have  a 
more  intimate  bearing  on  naval  ships  than  on  mer- 
cantile vessels  of  great  power  and  speed  ;  to  the 
latter  a  few  words  written  by  Sir  William  ten  years 
previously,  more  aptly  apply.  The  words,  as  quoted  in 
the  address,  are  :  "  It  is  reasonable  to  suppose  that  as 
higher  speeds  are  attained  and  larger  powers  have  to 
be  utilised,  since  the  limits  of  draught  for  ocean-going 
steamers  are  fixed  by  practical  considerations,  triple- 
screws  may  become  necessary  to  efficiency."  That 
point,  in  Sir  William's  judgment,  had  then  been 
reached,  and  "  the  use  of  turbine  engines  with  higher 
rates  of  revolution  will  also  render  desirable  the 
adoption  of  three  or  four  shafts,  although  the  diameter 
of  screws  will  be  made  relatively  smaller." 

Turbine  engines  and  three  or  four  shafts,  each 
carrying  one  or  more  small-diameter,  fast-revolving 
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screws,  are  even  now  quite  the  approved  means  of 
propelling  high-speed  river  and  channel  steamers, 
and  they  are  presently  being  introduced  on  such  a 
stupendous  scale  in  individual  cases  of  ocean-going 
steamers  of  the  largest  and  swiftest  class  that  there 
seems  no  doubt  of  the  "turbine  era"  having  fully 
arrived,  and  that  the  fresh  line  of  development  in 
steam  navigation  will  proceed  at  a  marvellously  accel- 
erated rate  as  compared  with  its  initiatory  stages  just 
a  century  ago.  Lord  Kelvin  has  described  the  inven- 
tion of  the  turbine  as  the  greatest  advance  made 
in  steam-engine  practice  since  the  days  of  James 
Watt.  In  various  forms,  of  course,  crude  it  may 
be,  rotary  engines  resembling  the  turbine  principle 
have  been  known  to  science  for  many  centuries, 
and  some  discern  its  prototype  in  the  steam 
toy  or  ^Eolipile  (or  Ball  of  ^Eeolus)  of  Hero  of 
Alexandria,  known  more  than  two  thousand  years 
ago.  The  resuscitation  of  the  rotary  system — amount- 
ing almost  to  re-invention — in  the  present  day,  and 
the  constructional  improvements  necessary  to  adapt 
the  turbine  to  steam  instead  of  water  as  the  motive 
power,  was  first  developed  by  the  Hon.  C.  A.  Parsons 
in  connection  with  the  driving  of  electric  generating 
plant,  and  it  still  greatly  progresses  in  that  domain. 

Both  in  theory  and  design  the  steam  turbine  is  one 
of  the  simplest  of  all  motors,  although  in  detail  a 
clear  description  cannot  be  here  attempted.  Briefly 
and  in  plain  language  it  consists  essentially  of  a 
revolving  shaft  (in  its  marine  application  the  very 
shafting  which  carries  the  propellers)  on  which  is 
keyed  a  drum  carrying  outwardly  projecting  blades 
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or  vanes,  enclosed  in  a  cylinder  containing  inwardly 
projecting  fixed  guide-vanes.  At  each  end  of  the 
cylinder  is  a  bearing  in  which  the  shaft  with  drum 
revolves,  as  the  steam  admitted  into  the  cylinder 
impinges  and  expands  against  the  multiplicity  of  fixed 
and  moving  vanes.  Steam  entering  at  one  end  of  the 
cylinder  passes  first  through  a  ring  of  fixed  guide- 
blades,  and  is  projected  in  the  rotary  direction  on  the 
succeeding  ring  of  moving  blades,  imparting  to  them 
a  rotational  force.  The  same  process  takes  place  at 
each  of  the  successive  rings  of  fixed  guide  and  moving 
blades,  steam  pressure  falling  and  expansion  in- 
creasing as  the  process  goes  on.  Speeds  of  rotation 
of  from  2,000  to  5,000  revolutions  are  common  in  the 
turbine  motor,  especially  as  applied  to  land  purposes, 
while  it  is  capable  of  running,  and  has  actually  run,  at 
the  almost  incredible  speed  of  18,000  revolutions  per 
minute.  The  bearings  spoken  of  at  the  ends  of 
cylinder  are  the  only  rubbing  parts  in  the  whole 
motor ;  there  are  no  slide-valves,  valve-gear,  nor 
reciprocating  rods  and  parts  to  wear  loose,  get  adrift, 
or  require  attention,  adjustment,  and  lubrication. 
The  complete  absence  of  reciprocating  parts  and  the 
extreme  smoothness  of  the  rotary  motion  result  in  the 
elimination  of  vibration  and  jerk,  which  are  more  or 
less  in  evidence  in  reciprocating  engines  even  of  the 
most  approved  "  balanced "  type,  although  in  this 
respect  great  advancement  has  been  made  within 
recent  years.  The  absence  of  vibration,  the  reduced 
space  required,  and  the  reduction  in  engine-room 
supervision,  as  well  as  of  the  lubricating  oils  which  are 
such  a  source  of  nuisance  in  the  engine-room  and  of 
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harmfulness  in  getting  mixed  with  the  feed-water  for 
the  boilers,  are  all  very  distinct  advantages  possessed 
by  the  turbine  system,  quite  apart  from  the  question 
of  the  enhanced  fuel  economy  for  power  developed, 
and  speed  attained. 

The  first  notable  application  of  the  steam  turbine 
to  marine  propulsion  was  made  in  the  Turbinia,  a 
small  vessel  100  feet  long  by  9  feet  beam,  modelled 
on  the  torpedo-boat  class,  built  in  1894  at  Wallsend- 
on-Tyne  by  Mr.  Parsons  and  a  small  syndicate  of 
friends.  During  the  two  succeeding  years  many 
alterations  and  thirty-one  trials  were  made  with  the 
vessel,  the  nature  of  which  is  authoritatively  described 
in  Mr.  Parsons'  elaborate  paper  read  before  the  In- 
stitution of  Naval  Architects  in  June,  1903.  The 
maximum  speed  attained  in  trial  with  the  Turbinia 
was  32!  knots,  which,  however,  was  exceeded  some 
time  later,  when  a  speed  of  34  knots  was  maintained 
from  Spithead  to  Southampton  Water.  This  was  on 
the  memorable  occasion  of  the  Naval  Review  at 
Spithead  in  1897,  when  the  marvellous  capabilities 
of  the  little  vessel  as  to  speed  were  demonstrated 
before  the  onlooking  fleets.  The  tendency,  of  course, 
at  first  was  to  apply  the  turbine  to  vessels  in  which 
the  conditions  were  most  suitable  to  an  essentially 
high-speed  engine,  and  from  the  Turbinia  the  step  to 
torpedo-boat  destroyers  was  a  short  one.  The  matter 
was  placed  before  the  Admiralty  in  July,  1897,  and 
the  order  was  placed  with  the  Parsons  Marine  Steam 
Turbine  Company,  Limited,  at  Wallsend  in  January, 
1898,  for  a  31 -knot  torpedo-boat  destroyer — the 
Viper — of  the  same  dimensions  as  the  usual  3O-knot 
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vessels  of  this  class,  viz.  210  feet  in  length,  21  feet 
beam,  and  about  370  tons  displacement,  but  with 
machinery  of  much  greater  power  than  was  usual  in 
vessels  of  this  size.  Sir  W.  G.  Armstrong,  Whitworth, 
and  Company  also  contracted  with  the  Turbine  Com- 
pany for  machinery  for  one  of  their  torpedo-boat 
destroyers,  afterwards  called  the  Cobra.  The  turbine 
engines  of  these  vessels  were  similar  to  those  of  the 
Turbinia,  but  they  consisted  of  two  distinct  sets  of 
engines  on  each  side  of  the  vessel.  There  were  four 
screw  shafts  in  all,  entirely  independent  of  each 
other,  the  two  on  each  side  being  driven  by  one  high 
and  one  low-pressure  turbine  respectively  of  about 
equal  power.  The  two  low-pressure  turbines  drove 
the  two  inner  shafts,  and  to  each  a  small  reversing 
turbine  was  coupled,  which  revolved  idly  with  them 
when  going  ahead.  The  boilers  were  of  the  Yarrow 
water  -  tube  "  express "  type,  and  these,  with  the 
auxiliary  machinery  and  condensers,  were  as  usual 
in  such  vessels,  but  somewhat  increased  in  size  to 
meet  the  much  larger  horse-power  developed.  Two 
propellers  were  carried  on  each  shaft,  and  in  the 
Cobra  three  propellers  on  each  shaft  were  sub- 
sequently adopted.  The  Viper,  with  full-trial  weights 
on  board  and  a  displacement  of  370  tons,  attained  a 
mean  speed  of  slightly  over  36^  knots  on  a  one  hour's 
full -power  trial.  This  represents  nearly  forty-two 
statute  miles  per  hour  and  a  power  developed  of 
about  11,500  I.H.P.  Her  guaranteed  speed  astern 
of  15^  knots  was  realised,  and  at  all  speeds  there  was 
almost  a  complete  absence  of  vibration.  The  de- 
plorable loss  of  both  the  Viper  and  the  Cobra — 
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which  in  no  way  was  attributable  to  the  fact  that 
they  were  propelled  by  turbines — meant  the  total 
loss  of  the  only  two  sets  of  turbine  machinery  extant 
at  that  period  (other  than  the  original  Turbinia),  and 
this,  together  with  the  great  delays  in  connection 
with  carrying  through  torpedo-destroyer  contracts, 
and  the  difficulties  and  expense  incidental  to  the 
introduction  of  a  radically  new  class  of  machinery, 
had  a  detrimental  effect  on  the  movement  so  far  as 
this  class  of  boat  was  concerned. 

The  attention  of  the  owners  of  fast  passenger 
river  and  channel  steamers  had,  however,  been 
directed  to  the  advantages  of  turbine  engines  in 
this  class  of  vessel,  and  in  the  spring  of  1901  Captain 
John  Williamson,  Glasgow,  in  association  with  Wm. 
Denny  and  Bros.,  Dumbarton,  as  shipbuilders,  and 
the  Parsons  Marine  Steam  Turbine  Company,  as 
engineers,  arranged  for  a  vessel  250  feet  long,  30  feet 
beam,  and  about  6  feet  draught  of  water.  The  out- 
come of  this  was  the  Clyde  river  steamer  King 
Edward,  put  into  service  during  the  1901  season, 
and  the  first  passenger  vessel  to  be  propelled  by 
steam  turbines.  These  are  similar  in  construction 
to  those  of  the  Turbinia,  and  consist  of  three  tur- 
bines, one  high-pressure  driving  a  central  shaft,  and 
two  low-pressure  driving  the  side  shafts.  The  cen- 
tral shaft  carries  one  propeller,  and  the  side  shafts 
each  two  propellers,  one  about  9  feet  in  front  of 
the  other  (subsequently,  after  one  year's  service,  each 
line  of  shafting  was  fitted  with  only  one  propeller). 
When  going  ahead  all  three  turbines  are  actuated 
in  the  same  direction,  but  for  going  astern  and  for 
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manoeuvring  purposes  a  reversing  turbine  is  fitted 
in  the  exhaust  casing  of  each  of  the  low-pressure 
turbines.  Both  for  speed  with  economy,  for  ma- 
noeuvring power,  and  especially  for  the  highly  ap- 
preciated quality  of  steadiness  and  complete  absence 
of  vibration,  the  King  Edward  was  immediately 
a  distinct  success.  On  the  measured  mile  in  June, 
1901,  a  mean  speed  of  20$  knots  was  recorded, 
the  estimated  power  developed  being  3,500  I.H.P. 
The  average  sea  speed  on  the  run  of  about  160 
miles  to  Campbeltown  and  back  in  the  1901  season 
was  19  knots,  and  the  average  coal  consumption 
1 8  tons  per  day,  or  1-8  Ibs.  per  equivalent  indi- 
cated horse-power  per  hour.  It  has  been  publicly 
stated  by  a  member  of  the  engineering  firm  of 
Denny  and  Company  that  had  the  King  Edward 
been  fitted  with  twin,  triple-expansion  engines  of 
the  most  improved  "  balanced "  type,  and  of  such 
size  as  would  consume  all  the  steam  the  existing 
boiler  could  make,  the  best  speed  that  they  could 
possibly  have  obtained  was  19-7  knots  as  against  the 
2O|  knots  attained  by  the  turbine  King  Edward. 
The  difference  between  19-7  knots  and  20 \  knots 
corresponds  to  a  gain  in  indicated  horse-power  in 
favour  of  the  turbine  steamer  of  20  per  cent.  The 
second  turbine  passenger  vessel,  the  Queen  Alexandra, 
was  built  in  1902  by  Denny  and  Brothers  for  the 
same  proprietary  as  the  King  Edward,  being  20  feet 
longer  than  that  vessel,  2  feet  broader  and  6  inches 
greater  draught,  and  her  machinery  similar  to  but 
more  powerful  than  that  of  the  King  Edward.  The 
new  vessel  attained  on  trial  the  mean  speed  of  2 1  -63 
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knots,  and  she  has  since  given  the  greatest  satisfaction 
in  service  on  the  Clyde  estuary. 

The  success  of  these  two  Clyde  vessels  promptly 
led  to  the  adoption  of  turbines  for  new  cross-channel 
steamers  for  service  between  Dover  and  Calais,  and 
between  Newhaven  and  Dieppe,  which  Messrs.  Denny 
undertook  to  build ;  the  introduction  of  which,  and  their 
subsequent  success,  constituting  a  highly  important 
step  in  advance  in  marine  steam  turbine  machinery. 
The  Queen,  for  the  Dover  and  Calais  service,  is  310 
feet  long,  40  feet  beam,  and  25  feet  deep,  and  when 
tried  on  the  measured  mile  on  the  I2th  of  June, 
1903,  the  mean  speed  of  2 if  knots  was  attained, 
which  was  considerably  over  the  speed  guaranteed. 
When  steaming  continuously  astern  the  mean  speed 
of  12-95  knots  was  obtained,  and  the  stopping  and 
starting  trials  were  also  eminently  satisfactory.  The 
Newhaven-Dieppe  vessel,  the  Brighton,  soon  followed, 
and  on  service  she  has  also  well  justified  herself. 

At  a  time  when  there  was  still  doubt  as  to  the 
efficiency  of  the  turbine  system  in  vessels  subjected 
to  heavy  seas,  the  Midland  Railway  Company  decided 
to  adopt  turbines  on  some  of  the  vessels  required 
for  their  new  mail  and  passenger  service  between 
Heysham  on  the  Lancashire  coast  and  the  North  of 
Ireland  and  Isle  of  Man.  Messrs.  Biles,  Gray,  and 
Company,  naval  architects,  were  consulted,  and  in  1903 
four  vessels  from  their  designs  were  ordered,  two  of 
which  it  was  resolved  should  be  fitted  with  turbine 
and  two  with  reciprocating  engines  ;  an  arrangement 
which,  from  the  point  of  view  of  engineering  science 
at  least,  seemed  likely  to  prove  most  beneficial.  The 
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four  sister  vessels,  all  of  which  were  completed  and 
in  service  during  1904,  were  the  Antrim,  built  by 
John  Brown  and  Company,  Clydebank  ;  the  Donegal, 
by  Caird  and  Company,  Greenock  ;  the  Londonderry, 
by  William  Denny  and  Brothers,  Dumbarton  ;  and 
the  Manxman,  by  Vickers,  Sons,  and  Maxim,  Barrow- 
in-Furness.  The  two  latter  are  the  turbine  vessels, 
the  machinery  in  which  was  supplied  by  the  Parsons 
Marine  Steam  Turbine  Company,  while  the  recipro- 
cating engines  of  the  two  first  named  were  made 
by  the  respective  builders.  Two  of  the  illustrations 
in  this  book — facing  this  page — show  the  engine- 
room  of  the  Manxman,  which,  as  typical  of  the 
engine-room  on  turbine  steamers  generally  up  to 
date,  will  interest  all  who  are  familiar  with  the 
ordinary  engine-room  on  board  ship.  Comparison 
of  the  two  systems  of  propulsion  was  made  by  the 
designers  of  the  vessels  in  conjunction  with  the 
Midland  Company's  engineers,  this  being  chiefly 
based  on  results  from  trials  with  the  Donegal  and 
Manxman,  these  two  vessels  being  even  more  closely 
analogous  than  the  other  two,  and  the  carefully 
ascertained  results  have  led — with  similar  investiga- 
tions in  other  cases — to  a  more  positive  conclusion 
as  to  the  relative  merits  of  the  two  systems  of  pro- 
pulsion in  regard  to  weight  and  space  involved, 
prime  cost,  propulsive  efficiency  and,  to  some  extent, 
the  cost  of  upkeep. 

Owners  of  steam  yachts  were  not  slow  to  recognise 
the  advantages  of  turbine  engines  as  applied  to  this 
class  of  vessel,  and  in  19x32-3  three  were  produced. 
The  first  to  be  launched  was  the  Tarantula,  built 
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from  the  designs  of  Cox  and  King,  London,  by 
Yarrow  and  Company,  on  the  Thames,  for  Colonel 
McCalmont,  of  25-36  knots  speed  ;  Lorena,  built  by 
Ramage  and  Ferguson,  Leith,  for  Mr.  A.  L.  Barber, 
New  York,  253  feet  in  length,  and  of  18  knots  speed ; 
and  the  Emerald,  built  by  A.  Stephen  and  Sons, 
Glasgow,  for  Sir  Christopher  Furness.  The  latter 
vessel,  198  feet  long,  and  of  about  900  tons  displace- 
ment, was  from  the  designs  of  Mr.  Fred.  J.  Stephen 
of  the  builders'  firm,  and  was  the  first  vessel  pro- 
pelled by  turbines  to  cross  the  Atlantic.  Fitted  with 
one  propeller  on  each  of  three  shafts,  she  attained  a 
mean  speed  of  15  knots  on  trial,  and  in  crossing 
the  Atlantic  at  the  end  of  April,  1903,  she  experienced 
very  severe  weather  and  head  winds,  but  the  pro- 
pellers never  raced,  and  the  machinery  worked  with 
the  greatest  smoothness  and  without  the  slightest 
hitch.  In  some  of  these  yachts,  too,  it  has  been 
demonstrated  that  turbine  engines  can  be  run  at 
moderate  speeds  with  economical  coal  consumption ; 
a  point,  of  course,  which  has  a  most  important  bear- 
ing on  the  general  adoption  of  the  turbine  system 
in  cargo  and  other  mercantile  steamers.  Following 
the  yacht  Emerald,  the  Atlantic  was  crossed  in  May, 
1904,  by  the  Turbinia,  a  vessel  of  260  feet  in  length 
and  \j\  knots  speed,  built  by  Hawthorn,  Leslie,  and 
Company,  on  the  Tyne,  to  the  order  of  Canadian 
owners  for  service  on  the  Great  Lakes,  and  fitted  with 
turbines,  driving  triple  shafts  and  propellers,  by  the 
Parsons  Marine  Steam  Turbine  Company. 

The  Admiralty,  also,   had    never  lost  interest  or 
belief  in  the  turbine  system  of  propulsion,  and  they 
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purchased,  in  midsummer,  1903,  the  torpedo-boat 
destroyer  Velox,  built  by  Hawthorn,  Leslie,  and 
Company  for  the  Parsons  Company,  and  turbine 
engines  were  soon  after  fitted  in  another  vessel  of 
this  class,  the  Eden,  and  in  a  third-class  cruiser,  the 
Amethyst,  built  at  Elswick.  The  Eden,  guaranteed 
to  accomplish  25  \  knots,  has  on  a  four  hours'  full- 
speed  trial,  with  over  125  tons  of  load  on  board, 
averaged  nearly  26}  knots.  The  Amethyst  was  put 
through  an  exhaustive  series  of  trials  by  Admiralty 
officials  in  October-November,  1904,  and  a  com- 
parison of  the  results  with  those  of  three  other 
vessels  of  identical  design,  but  propelled  by  ordinary 
reciprocating  triple-expansion  engines,  established 
not  only  her  superior  speed  and  economy  at  the 
maximum  powers,  but  what  was  more  interesting 
and  impressive,  the  truth  of  what  is  above  said  to 
have  been  demonstrated  by  some  turbine  steam 
yachts,  viz.  the  superior  economy  of  the  turbine 
system  when  run  at  only  ordinary  moderate  speeds. 
When  running  at  20  knots  the  turbine  ship  required 
30  per  cent,  less  coal  and  steam  than  her  recipro- 
cating sisters  ;  at  18  knots,  the  saving  was  something 
like  20  per  cent;  a*:  16  knots,  about  10  per  cent; 
while  at  14  knots  the  consumption  was  about  equal. 
At  lower  speeds  than  14  knots  the  other  ships  had 
somewhat  the  advantage;  but  with  experience  and 
possible  improvements  in  the  auxiliaries  in  turbine 
engines  the  comparison  may  soon  be  in  favour  of 
the  latter,  even  for  merchant  steamers  of  speeds 
below  14  knots.  Other  naval  powers  than  our  own 
also  evinced  at  an  early  stage  keen  interest  in  the 
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Parsons  turbine  system,  and  grants  were  made  where- 
with to  install  and  try  the  engine  in  actual  vessels 
in  America,  France,  and  Germany. 

Steam  turbines  of  other  than  Parsons'  design  are 
now,  of  course,  being  brought  forward  for  adoption  in 
marine  propulsion,  and  while  some  of  these  enjoy  high 
repute  for  electric  driving  and  other  purposes  on  land, 
their  application  to  sea-going  purposes  will  doubtless 
entail — as  it  certainly  has  entailed  in  Mr.  Parsons' 
case — a  period  of  expensive  and,  perhaps,  discourag- 
ing experimental  trial  and  error.  While  the  Cunard 
Company  and  other  bodies  concerned  were  in  1903-4 
still  being  advised  by  a  commission  of  experts  in 
marine  engineering  and  naval  architecture  as  to  the 
suitability  of  the  steam  turbine  for  the  propulsion 
of  the  two  proposed  new  State-aided  Atlantic  liners 
of  25  knots  speed — the  orders  for  which  were  only 
definitely  placed  in  May,  1904 — some  ocean  lines 
had  already  fully  assured  themselves  of  the  economic 
and  other  advantages  of  the  Parsons  turbine  system 
of  propulsion.  The  Union  Steamship  Company  of 
New  Zealand,  in  September,  1903,  placed  with  Denny 
and  Brothers  an  order  for  a  steamer,  to  be  propelled 
at  1 8  knots  speed  by  Parsons  turbines,  for  their 
passenger  and  cargo  service  between  Australian  and 
Tasmanian  ports.  The  Allan  Line,  a  month  or  so 
later,  determined  to  adopt  turbine  engines  in  a 
17-knot  steamer  then  building  by  Workman,  Clark, 
and  Company,  Belfast,  for  their  Liverpool  and  Cana- 
dian service,  as  well  as  in  a  duplicate  vessel  which 
they  ordered  from  A.  Stephen  and  Son,  on  the  Clyde. 

The  Union   Company's  vessel — the  Loongana,  of 
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300  feet  length  and  2,500  tons  displacement — was 
completed  in  August,  1904,  and  on  the  measured 
mile  attained  a  mean  speed  of  20  knots,  being  two 
knots  over  what  had  been  guaranteed.  She  has 
three  lines  of  shafting,  with  one  propeller  on  each 
shaft  a  little  over  five  feet  diameter.  On  trial,  the 
revolutions  averaged  about  200  per  minute,  the 
I.H.P.  being  about  6,000.  Her  voyage  to  Melbourne 
in  September,  1904,  was  accomplished  in  37  days, 
or,  deducting  time  lost  in  coaling,  30  days.  Her 
average  speed  over  the  whole  voyage  was  16-5  knots, 
and  her  average  daily  consumpt  of  coal  65  tons. 
This  works  out  at  1-6  Ibs.  per  I.H.P.  It  is  com- 
puted that  in  a  similar  vessel  with  ordinary  triple- 
expansion  engines  the  consumpt  would  have  been 
1-85  Ibs.  per  I.H.P.  Besides  the  Loongana,  the 
Dumbarton  firm — with  whom  the  honour  of  pioneer- 
ing the  turbine  system  for  river,  channel,  and 
coasting  vessels  so  largely  rests — completed  during 
1904  other  six  turbine  vessels,  four  of  these,  of  about 
17  knots  speed,  being  for  the  British  India  Steam 
Navigation  Company's  colonial -service.  Orders  for 
channel  steamers  and  steam  yachts,  having  Parsons 
turbines,  were  placed  during  1904  with  various 
British  firms,  notable  amongst  these  being  the  channel 
steamer  Viking,  for  the  Isle  of  Man  Steam  Packet 
Company,  with  Sir  William  Armstrong,  Whitworth, 
and  Company ;  the  steam  yacht  Albion  for  Sir 
George  Newnes,  from  designs  by  Sir  W.  H.  White, 
with  Swan  Hunter  and  Wigham  Richardson  on  the 
Tyne ;  and  the  Narcissus  for  Mr.  E.  M.  Mundy  with 
the  Fairfield  Shipbuilding  Company  on  the  Clyde. 
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The  Allan  turbine  liners — the  Victorian  by  Work- 
man, Clark,  and  Company  and  the  Virginian  by 
A.  Stephen  and  Sons — have  now  both  been  completed 
(March,  1905)  and  put  through  their  trials  on  the 
Clyde  most  successfully.  They  were  designed  to 
maintain— even  with  reciprocating  engines — an  aver- 
age sea  speed  of  17  knots,  which  means  a  5^  days' 
voyage  from  Moville  to  Rimouski,  the  Canadian  mail 
station.  With  triple  turbine  machinery  from  Parsons' 
design,  made  by  the  builders  and  by  Parsons  Com- 
pany respectively,  both  liners  have  attained,  on  the 
measured  mile,  with  an  estimated  I.H.P.  of  12,000, 
an  average  speed  of  something  over  19  knots,  and 
have  thus  demonstrated  their  ability  to  maintain  on 
the  Atlantic  the  stipulated  average  of  17  knots. 

The  power  to  reverse  turbine-propelled  steamers 
has  all  along  been  a  subject  receiving  attention 
from  critics  and  doubters  of  the  all-round  efficiency 
of  the  system,  and  in  connection  with  these  pioneer 
ocean-going  mail  and  passenger  steamers  the  subject 
has  been  more  keenly  canvassed  than  before.  Not- 
withstanding statements  as  to  special  provision  having 
been  made  for  this  important  function  in  the  machi- 
nery of  these  vessels,  the  arrangements  actually 
adopted  are  the  same  as  those  which  have  served 
so  satisfactorily  in  the  case  of  turbine  -  propelled 
channel  steamers,  where  reversing  and  manoeuvring 
capabilities  are  even  more  important  than  in  swift 
ocean  liners.  The  astern  turbines  are  placed  in 
the  exhaust  casing  of  each  of  the  low-pressure 
turbines,  and  when  manoeuvring  steam  is  admitted 
into  the  low-pressure  turbines,  or  the  astern  tur- 
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bines,  for  going  ahead  or  astern  as  may  be  required, 
independent  of  each  other  and  of  the  high-pressure 
turbine.  The  power  of  the  astern  turbines  for 
quickly  stopping  a  vessel  was  seen  when  the  tur- 
bine steamer  Queen  was  stopped  in  two  and  a  half 
times  her  own  length  when  going  at  a  speed  of 
19  knots.  The  illustration  facing  this  page  shows 
the  Victorian  on  the  stocks  at  Belfast  just  before 
launching,  while  those  facing  pages  154  and  156 
give  some  idea  of  the  construction  of  his  turbines. 
It  is  worthy  of  note  that  in  intrepidly  committing 
themselves  to  the  turbine  principle  on  so  large  a 
scale,  both  the  Allan  Line  and  the  Union  Steamship 
Company  of  New  Zealand  are  acting  up  to  their  tradi- 
tions, their  pioneering  the  use  of  steel  for  ocean-going 
vessels  having  been  already  noticed. 

While,  however,  these  companies,  more,  perhaps, 
than  the  firms  and  individuals  preceding  them  in 
building  turbine -propelled  vessels  for  river  and 
channel  services,  and  for  pleasure  purposes,  are  to  be 
congratulated  upon  the  courageous  enterprise  shown, 
it  will,  of  course,  be  understood  that  the  problem 
which  the  Cunard  Company  has  so  intrepidly  taken 
in  hand — aided  by  the  commission  of  experts — is 
one  of  much  greater  difficulty.  It  is  one  thing  to 
design  turbines  to  drive  a  I2,ooo-ton  ship  at,  say, 
17  knots;  but  to  propel  a  2O,ooo-ton  ship  at  25 
knots  is  a  more  intricate  and  onerous  undertaking. 
The  high  importance  and  far-reaching  character  of 
the  subject  will  justify  a  little  more  elaboration  here. 
To  obtain  the  contract  average  speed  of  24^  knots 
across  the  Atlantic,  in  fair  and  foul  weather,  it  is 
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believed  the  new  vessels  must  be  capable  of  a 
maximum  speed  of  at  least  26  knots.  In  matters 
of  speed  it  is  the  last  and  not  the  first  knot  which 
costs.  For  example,  in  one  of  the  23 -knot  first- 
class  cruisers  recently  built  for  our  Navy  the  result 
of  trials  showed  that  at  15^  knots  the  power  required 
was  4,900  I.H.P.,  and  the  coal  per  24  hours  no 
tons ;  at  22  knots  the  power  was  16,400,  and  coal 
350  tons;  and  at  23$  knots  the  power  was  22,770, 
and  the  coal  490  tons.  Thus,  to  increase  the  speed  6| 
knots — from  15^  to  22  knots — required  an  augmented 
coal  consumption,  per  24  hours,  of  240  tons  ;  while  to 
increase  the  speed  if  knots  further  meant  the  con- 
sumption of  140  tons  additional.  To  put  it  in  other 
and  more  concise  terms :  to  increase  the  speed  by 
a  little  over  50  per  cent,  required  an  increased  coal 
consumption  of  no  less  than  400  per  cent.  Another 
interesting  example  of  the  cost  of  high  power  and 
speed  is  afforded  by  the  trials  of  the  scout  Sentinel, 
built  by  Vickers,  Sons,  and  Maxim.  Designed  to 
steam  25  knots  at  sea,  this  vessel,  when  tried  on  the 
Clyde  in  February,  1905,  averaged  25^  knots,  a  speed 
never  before  attained  by  any  vessel  larger  than 
torpedo  -  destroyers.  The  trials  included  extended 
runs  from  10  up  to  25  knots,  and  it  was  found  that 
to  increase  the  speed  from  22^  to  25  knots  involved 
the  doubling  of  the  power  required  for  the  lower 
speed.  Again,  the  last  knot — that  is,  the  advance 
from  24  to  25  knots — involved  the  expenditure  of 
one-quarter  the  maximum  power,  which  was  17,500 
I.H.P.,  and  the  same  proportion  of  power  was  found 
sufficient  to  drive  the  vessel  at  19  knots. 
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With  reciprocating  engines  it  is  practically  impos- 
sible to  employ  more  than  three  sets  of  machinery 
for  driving  three  lines  of  shafting  to  transmit  the 
power  developed  to  the  propellers,  and  the  power 
required  in  the  case  of  the  Cunard  leviathans  is  so 
enormous  as  to  render  it  extremely  doubtful  whether 
it  would  have  been  practicable,  economical,  or  safe  to 
entrust  each  shaft  with  the  onerous  duty.  The  shafts, 
it  has  been  computed,  would  require  to  have  had 
30  per  cent,  more  strength  than  the  strongest  now  in 
use  on  board  ship,  and  to  have  met  this  by  increasing 
the  diameter  would  have  involved  difficulties  in 
manufacture  and  disadvantages  in  working.  The 
Atlantic  record-holder,  Kaiser  Wilhelm  //.,  for  ex- 
ample, embodies  all  the  latest  improvements  which 
engineering  science  has  devised  for  reciprocating 
engines,  and  the  technical  advisers  of  the  companies 
owning  her  and  other  record -holding  German -built 
Atlantic  liners  have  most  positively  declared  their 
belief  that  these  vessels,  with  their  average  speeds  of 
23  to  23^  knots,  represent  the  limits  of  speed  in 
ocean  travel  commercially  justifiable;  for  to  develop 
a  speed  of  24  knots  would  necessitate  63,000  I.H.P., 
and  of  25  knots  100,000  I.H.P.  The  Kaiser  Wilhelm 
II. ,  with  reciprocating  engines  of  the  quadruple 
expansion  type,  driving  two  lines  of  shafting,  has 
crank-shafts,  each  consisting  of  six  parts  coupled 
together,  making  72  feet  in  length,  and  weighing 
1 14  tons  ;  the  material  employed  being  nickel-steel. 
The  whole  range  of  shafting  has  a  length  of  233  feet 
and  weighs  230  tons,  the  total  for  the  two  lines  being 
466  feet  of  shafting,  weighing  460  tons.  In  the  case 
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of  reciprocating  engines  of  such  prodigious  power, 
and  consequent  heavy  calibre,  as  would  thus  appear 
to  have  been  absolutely  necessary  for  the  new 
Cunarders,  vibration  would  probably  have  been 
enormous,  in  spite  of  efforts  at  added  weight  and 
increased  rigidity  of  hull  structure.  With  turbine 
machinery,  on  the  other  hand,  four  or  even  five  shafts 
might  readily  be  employed,  thus  reducing  the  power 
to  be  transmitted  per  shaft.  Owing  also  to  the  in- 
creased speed  of  revolution  their  diameter  and  weight 
would  be  less  per  unit  of  power  transmitted.  The 
saving  in  weight  on  the  whole  engine,  shafting,  and 
propellers,  is,  of  course,  one  of  the  outstanding  ad- 
vantages of  the  turbine  principle  ;  while  the  reduction 
in  the  engine-room  staff  is  also  an  immense  economic 
advantage. 

Coming  now  to  speak  of  matters  as  they  have 
been  absolutely  determined  upon  in  connection  with 
the  huge  Cunard  liners.  With  the  greatly  increased 
dimensions  which  have  been  found  necessary  to  fulfil 
the  conditions  embodied  in  the  agreement  between 
the  British  Government*  and  the  Cunard  Company 
it  would  have  been  mechanically  possible — if  com- 
mercially not  quite  advisable — to  have  fitted  the 
vessels  with  reciprocating  engines,  driving  three  lines 
of  shafting  and  propellers.  It  may  be  gathered, 
however,  from  the  conditions  above  indicated  that 

*  Briefly  stated  this  practically  amounts  to  a  guarantee  of  interest 
on  the  money — about  "2\  million  sterling — required  for  building  the 
two  vessels,  on  condition  that  they  will  be  "  capable  of  maintaining  a 
minimum  average  ocean  speed  of  from  24  to  25  knots  an  hour  in 
moderate  weather,"  and  will  be  at  the  disposal  of  the  Admiralty  and 
other  departments  as  merchant  cruisers  and  for  other  maritime  service. 
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the  fitting  of  suitable  reciprocating  engines  in  vessels 
of  such  unprecedented  size  and  speed  would  have  en- 
tailed experimental  features  possibly  no  less  difficult 
to  solve  than  the  problems  to  be  faced  in  electing  to 
use  turbines.  The  dimensions  determined  upon  as 
requisite  for  the  new  vessels  —  unprecedented,  of 
course,  in  the  annals  of  shipbuilding — are :  Length 
780  feet,  and  breadth  88  feet ;  while  the  draught  has 
been  increased  in  measure  consonant  with  the  in- 
creased dimensions  and  weight  of  structure,  and 
with  the  maximum  capacities  as  to  depth  of  water 
at  the  terminal  ports.  The  displacement,  even 
although  no  cargo  be  carried,  will  be  between  32,000 
and  33,000  tons  at  the  outset  of  a  voyage.  To  attain 
the  average  speed  contemplated,  at  least  70,000 
I.H.P.  will  have  to  be  developed ;  and  some  measure 
of  the  cost  at  which  this  power  will  be  attained  is 
conveyed  by  the  fact  that  the  coal  consumpt  will 
exceed  1,000  tons  per  24  hours. 

After  thorough  and  prolonged  consideration  and 
scrutiny  of  all  aspects  of  the  subject,  as  well  as 
experimental  inquiries  made  on  models,  and  in- 
vestigations of  results  from  vessels  already  fitted, 
the  commission  of  experts  unanimously  recommended 
to  the  Cunard  directors  the  adoption  of  steam  tur- 
bines applied  to  four  shafts,  each  carrying  a  single 
screw.  This  the  directorate  resolved  to  adopt,  and 
orders  were  eventually  placed,  in  April,  1904,  for  two 
vessels  of  the  dimensions  and  power  above  outlined  : 
one  with  John  Brown  and  Company,  Clydebank, 
and  the  other  with  Swan  Hunter  and  Wigham 
Richardson,  on  the  Tyne.  The  turbine  machinery 
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for  the  vessel  building  by  John  Brown  and  Company 
will  be  furnished  by  the  builders,  and  for  the  Tyne- 
built  vessel  by  the  Wallsend  Slipway  and  Engineer- 
ing Company,  supervision  and  advice  in  both  cases 
being  given  by  Mr.  Parsons,  whose  system,  of  course, 
is  the  one  adopted. 

The  stupendousness  of  the  step,  especially  in  the 
absence  at  the  time  of  anything  like  actual  experience 
with  the  turbine  system  in  ocean-going  steamers, 
was  subject  of  doubting  comment  even  on  the  part 
of  expert  engineers,  and  this  was  on  the  whole  not 
unnatural,  considering  that  the  advance  implied  in 
the  adoption  of  turbines  of  such  immense  power  for 
ship  propulsion  is  equal  to  that  which  it  has  taken  over 
forty  years  to  effect  with  the  reciprocating  engine. 
Justification  for  the  step,  however,  was  amply  found 
in  the  result  of  the  elaborate  investigations  of  the 
commission,  and  in  the  acumen  and  skill  of  the 
members  composing  it,  as  well  as  in  the  subsequent 
experiments  conducted  by  the  two  renowned  firms 
entrusted  with  the  construction  of  the  vessels.  Ex- 
periments with  large-scale  models  were  made  to 
determine  the  best  form  of  after  body,  the  best  posi- 
tion for  the  four  propellers,  relatively  to  each  other 
and  to  the  shell  of  the  ship,  and  the  best  mode  of 
supporting  the  shafting  and  propellers  beyond  the 
general  contour  of  the  hull.  The  turbines  actuating 
the  two  outer  or  "  wing "  lines  of  shafting,  it  is 
understood,  will  be  high-pressure,  and  those  actuating 
the  two  inner  shafts  low-pressure ;  while  powerful 
reversing  turbines  will  be  associated  with  the  latter. 
The  two  inner  shafts  will  extend  much  further  aft 
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than  the  two  wing  shafts,  and  will  virtually  corre- 
spond to  the  ordinary  twin-screws  with  the  "dead- 
wood  "  of  the  ship  between  them  cut  away.  The 
turbines  are  being  so  proportioned  as  to  moderate 
the  revolutions  to  about  140  per  minute,  enabling 
propellers  to  be  used  of  such  size  and  pitch  as  will 
secure  efficiency  in  a  heavy  Atlantic  seaway.  The 
installation  of  cylindrical  boilers,  worked  under 
Howden's  forced  draught,  will  be  in  separate  sec- 
tions, and  four  funnels  will  carry  off  the  products  of 
combustion.  The  illustration  facing  page  160  affords 
a  good  idea  of  the  external  appearance  of  the  coming 
leviathan  Cunarders  when  finished  and  afloat,  while 
the  folding  sectional  elevation,  at  end  of  book,  conveys 
a  graphic  conception  of  the  whole  interior  economy 
of  the  Caronia,  and  justifies  the  inference  that  the 
Cunard  Company,  with  their  great  experience  and 
desire  to  please  their  patrons,  are  arranging  for 
steamships  as  perfect  as  possible  from  the  habitable 
as  well  as  the  structural  and  mechanical  standpoints. 
The  onerous  and  exacting  task  of  constructional 
design  of  these  huge  vessels  having  been  gone  into 
concurrently  with  the  inquiries  as  to  propulsive 
power,  the  actual  work  of  construction  is  at  the 
moment  well  forward  in  the  yards  of  both  building 
firms.  With  steady  progression  the  launching  stage 
should  be  reached  some  time  in  the  autumn  of  1906, 
and  the  completed  "  greyhounds  "  are  intended  to  be 
fully  equipped  and  approved  for  service  by  the 
beginning  of  the  1907  Atlantic  season.  In  the 
interval  several  notable  turbine  mail  steamers  will 
have  been  put  into  regular  service,  and  accumulated 
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experience  and  the  results  of  study  of  these  vessels' 
performances  will  doubtless  afford  guidance  in  the 
perfecting  of  details  and  accessories  in  the  machinery 
of  the  25-knotters.  Not  only  will  the  results  from 
actual  service  by  the  Allan  liners  Victorian  and 
Virginian  be  at  disposal,  but  even  more  apposite 
evidence  will  have  been  yielded  by  the  advent  and 
performances  of  the  turbine  Cunard  liner  Cannania, 
launched  in  February,  1905,  from  Clydebank,  and 
presently  being  fitted  with  her  machinery. 

The  decision  to  fit  turbines  into  one  of  the  two 
intermediate  liners,  which  the  Cunard  Company 
ordered  from  the  Clydebank  firm  before  the  placing 
of  the  larger  vessels,  was  both  prudent  as  a  half-way 
step  to  the  bolder  advance  and  it  will,  as  has  been 
said,  afford  very  valuable  help  and  assurance  to  that 
goal.  The  Caronia  and  Carntania  are  sister  ships 
(length  675  ft,  breadth  72  ft.  4  in.,  depth  43  ft.  9  in.) 
in  all  essentials  save  that  of  propulsive  machinery, 
and  their  comparative  performances  will  assuredly 
shed  most  conclusive  light  on  the  all-round  efficiency 
of  the  turbine  principle  in  ocean-going  steamers. 
The  two  Allan  turbine  liners,  although  also  sister 
ships,  are  smaller,  of  less  speed,  and  have  had  different 
builders  and  engineers.  In  consequence  they  do  not 
afford  so  indubitable  a  means  of  testing  and  com- 
paring the  new  type  of  machinery  with  the  old. 
The  Caronia  is  fitted  with  quadruple  expansion  en- 
gines, driving  twin  screws ;  while  the  Carmania  is  to 
have  triple  screws,  driven  by  three  separate  Parsons 
turbines.  The  only  difference  in  the  form  of  the 
hull  is  that  at  the  aft  end,  rendered  necessary  by  the 
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three  shafts.  The  centre  shaft  is  to  be  driven  by  a 
high-pressure  turbine,  and  each  of  the  side  shafts  by 
a  low-pressure  one,  having  a  go-astern  turbine  associ- 
ated with  it.  The  boiler  pressure  in  the  Carmania 
will  be  195  Ibs.  instead  of  the  2iolbs.  in  the  Caronia, 
and  the  turbines  will  take  steam  at  an  initial  pressure 
of  165  Ibs.,  as  compared  with  200  Ibs.  in  the  machinery 
of  the  Caronia.  The  area  occupied  by  the  Carmania 's 
turbine  machinery  is  about  the  same  as  that  required 
for  the  engines  of  the  Carom'a,  but  there  will  be  a 
saving  in  weight  of  about  5  per  cent.  The  turbines, 
which  have  been  made  at  Clydebank,  and  are  now 
being  installed  in  the  vessel  there,  are  the  largest 
marine  turbines  yet  made. 

One  other  great  influencing  factor  in  the  future  of 
steamship  propulsion,  which  although  not  thoroughly 
ripe  for  consideration  as  concerned  with  transatlantic 
mail  steamers,  yet  received  careful  study  on  the 
part  of  the  Cunard  Commission,  is  the  adoption  of 
liquid  in  place  of  solid  fuel.  This  is  a  matter  which 
has  received  great  attention  from  many  engineers 
and  owners  for  a  number  of  years,  and  oil  fuel,  par- 
ticularly in  the  boilers  of  vessels  specially  built  for 
and  engaged  in  the  bulk  oil-carrying  trades,  has 
received  extensive  adoption.  In  naval  ships  also,  in 
this  and  other  countries  (America  and  Russia  especi- 
ally), oil  fuel  has  been  very  extensively  experimented 
with,  and  decided  progress  attained,  although  the 
production  of  smoke  as  a  consequence  of  its  use  is 
still  found  to  be,  in  naval  vessels,  a  serious  disadvan- 
tage. The  advantages  which  oil  possesses  over  coal 
on  board  ship  are  most  undoubted  and  generally 
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recognised.  It  can,  for  example,  be  carried  in  the 
double  bottom  and  in  the  peaks  or  narrow  parts  of 
the  vessel,  at  stem  and  stern,  ordinarily  vacant  or 
used  for  water  ballast ;  thus  leaving  the  spaces  now 
occupied  by  coal  fuel  free  for  profit-earning  cargo. 
The  facility  also  with  which  oil  fuel  can  be  run  into, 
and  taken  out  of,  the  storage  spaces  and  sprayed 
mechanically  into  the  boiler  furnaces  admits  of  a 
very  substantial  reduction  in  the  staff  of  firemen 
and  trimmers.  In  the  case  of  one  vessel  of  the  Shell 
Transport  Line,  which,  when  using  coal,  required 
thirty-two  men  in  the  stokehold  and  bunkers,  the  use 
of  oil  enabled  the  staff  to  be  reduced  to  eight  only. 
The  heating  value  of  the  oils  mostly  as  yet  employed 
is,  roughly  speaking,  40  or  50  per  cent,  better  than 
that  of  the  best  navigation  coal ;  so  that  a  ton  of  oil, 
petroleum,  say,  is  as  good  for  steam  raising  as  two 
tons  of  coal.  Two  tons  of  coal,  moreover,  occupy 
about  84  cubic  feet  in  the  vessel,  while  a  ton  of  liquid 
fuel  only  occupies  45  cubic  feet.  Taking  an  Atlantic 
liner  of  40,000  horse-power,  carrying,  say,  3,700  tons 
of  coal,  about  2,500  tons  of  oil  should  suffice,  and 
i, 200  tons  could  be  added  to  freight-earning  capacity, 
besides  the  saving  on  cost  of  labour.  On  this 
subject,  as  concerned  with  the  new  Cunarders,  Sir 
W.  H.  White,  who  was  a  member  of  the  Commission, 
has  written  :  "  To  produce  the  required  speed  in  the 
new  ships,  fully  1,000  tons  of  coal  per  day  will  have 
to  be  transported  from  bunkers  to  furnaces,  there 
placed  upon  the  fire-bars  by  trained  stokers,  and 
burnt  in  the  most  economical  and  efficient  manner. 
Had  oil  fuel  been  available,  considerable  economies 
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in  weight  of  fuel  would  have  been  possible;  and 
there  would  have  been  very  large  savings  on  staff 
and  labour  in  the  stokeholds.  This  matter,  of  course, 
received  most  careful  consideration ;  and  the  decision 
to  design  the  boilers  for  using  coal  was  not  reached 
until  all  the  conditions  of  the  problem,  including  the 
supply  of  oil  fuel,  had  been  investigated.  Should 
it  become  possible,  hereafter,  to  ensure  adequate 
supplies  of  oil  fuel  at  such  rates  as  would  permit 
of  its  use,  it  will  be  a  simple  matter  to  suitably 
adapt  bunkers  and  furnaces." 

Apart  from  its  recognised  practical  utility  and 
economies,  commercial  questions  and  the  question  of 
adequate  supplies  are  still  limiting  conditions  to  the 
extended  general  adoption  of  oil  fuel.  This  is  about 
as  true  now  as  when  oil  fuel  on  any  scale  began  to  be 
employed  ;  that  is,  away  from  the  natural  sources 
of  cheap  supply,  such  as  the  Black  Sea  region,  where 
petroleum  refuse  is  much  the  cheaper  fuel,  and,  of 
course,  in  vessels  engaged  in  the  oil-carrying  trade. 
Even  with  adequate  supply  assured,  there  still  remains 
the  question  of  how  oil  fuel  may  be  distributed  and 
put  at  the  disposal  of  vessels  in  all  parts  of  the 
world,  at  least  as  effectually  as  coal  now  is,  although 
doubtless  oil  stations  could  in  time  be  made  as  con- 
venient as  coaling  stations  ;  oil,  indeed,  lending  itself 
to  being  taken  on  board  from  supply  ships  alongside, 
even  when  under  way  at  sea ! 

Only  a  few  brief  facts  as  to  the  extent  to  which  oil 
is  already  used  for  fuel,  and  the  methods  employed 
in  using  it,  need  here  be  given.  In  burning  oil  fuel 
in  marine  furnaces  it  has  to  be  injected  into  the 
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furnace  in  the  form  of  a  fine  spray.  Steam  has  for 
years  been  employed  for  this,  but  the  advantage 
gained  is  largely  discounted  by  the  fact  that  the 
steam  used  is  lost,  and  the  boiler  feed-water  has  to 
be  made  up  by  the  use  of  large  and  expensive 
evaporating  plant  But  in  more  recent  systems 
steam  is  not  employed  at  all,  the  fuel  being  sprayed 
into  the  furnace  by  means  of  jets  of  compressed 
air  carefully  filtered  and  heated.  Two  systems  of 
this  description  which  are  now  being  very  success- 
fully introduced  are  the  Korting  and  the  Howden 
system.  The  former  has  been  put  to  practical  tests 
and  perfected  by  the  Wallsend  Slipway  and  En- 
gineering Company,  Newcastle,  who  have  led  the  way 
in  the  application  of  oil  fuel  in  merchant  steamers, 
between  eighty  and  ninety  vessels  having  in  recent 
years  been  fitted  for  oil  fuel  by  them.  The  latter  is 
the  apparatus  devised  by  Mr.  James  Howden,  whose 
name  is  so  inseparably  associated  with  the  principle 
of  forced  draught  as  applied  to  the  boilers  of  both 
mercantile  and  naval  steamships.  It  is  in  association 
with  the  Howden  patent  hot  air  forced  -  draught 
system  that  the  oil  apparatus  is  employed.  In  fact, 
it  is  a  combined  system  of  oil  and  coal-burning  forced 
draught :  one  of  its  chief  advantages — apart  from 
those  due  to  no  steam  being  used  for  spraying,  and 
the  economy  and  absolute  noiselessness  in  conse- 
quence— is  that  it  can  be  changed  at  sea,  from  oil 
and  coal-burning  forced  draught,  in  a  very  short 
time,  and  without  stoppage  of  the  ship.  Coal  can 
be  burned  in  one  furnace  and  oil  in  another  of  the 
same  boiler  at  the  same  time,  and  steam  pressure 
can  thus  be  kept  up  during  the  operation. 
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Present-day  development  in  shipbuilding  and 
marine  engineering,  broadly  speaking,  proceeds 
along  the  main  line  represented  by  increased  dimen- 
sions ;  higher  power  and  speed,  attained  by  the  use 
of  steam  generated  in  apparatus  distinct  from  the 
engines ;  as  well  as  by  numerous  and  varied  econo- 
mies. At  the  same  time,  and  now  more  than  ever 
before,  the  possibilities  of  modern  science  inspire 
many  with  dreams  of,  and  assiduous  endeavour 
after,  astounding  innovations  and  "new  departures." 
This,  no  doubt  most  fascinating,  aspect  of  the 
general  subject  can  only  be  briefly  referred  to. 
Electrical  energy,  now  so  potent  a  factor  in  the 
internal  economy  of  ships,  especially  as  regards 
their  lighting,  has  for  a  good  many  years  led  to 
speculation  on  the  possibilities  of  its  being  intro- 
duced into  ocean  -  going  vessels  for  their  propul- 
sion. For  this  purpose  electricity  has  already  met 
with  considerable  success  in  small  craft  and  for 
very  short  runs,  but  the  excessive  weight  of  the 
machinery  requisite  for  developing  energy,  as  well  as 
other  obstacles,  have  so  far  stood  in  the  way  of 
progress  with  it  in  large-powered  ocean-going  vessels 
on  voyages  of  any  duration.  With  the  continued 
study  and  experiment  on  the  part  of  electrical 
engineers  towards  producing  storage  batteries  of 
great  capacity  for  their  weight,  the  probabilities  of 
advance  are,  however,  not  so  remote. 

Any  means  by  which  the  present  necessity  for 
carrying  in  the  body  of  the  ship  raw  fuel — coal  or 
oil — could  be  dispensed  with — thus  dispensing,  of 
course,  with  steam  boilers  as  well — is  naturally 
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an  alluring  prospect  for  ingenious  minds.  Engines 
in  which  not  only  the  power  is  generated,  but  com- 
bustion itself  takes  place,  are,  of  course,  looked  to, 
very  hopefully,  in  this  connection.  Oil  motors  of 
various  kinds  have  received  very  extensive  adoption 
within  recent  years  in  launches  and  small  swift 
vessels,  and  the  remarkable  results  obtained  recently 
in  motor  cars,  as  regards  lightness  in  proportion  to 
power  of  engines,  and  small  weight  of  fuel  in  propor- 
tion to  distance  traversed,  have  imparted  additional 
incentive  to  the  ingenious  to  apply  similar  motors 
to  small  vessels,  with,  as  a  result,  the  attainment  of 
very  high  speeds  indeed.  For  example,  a  motor 
launch,  40  ft.  by  5  ft.  beam,  built  to  special  design 
by  Yarrow  and  Co.,  and  fitted  with  two  "  Napier " 
petrol  four  -  cylinder  motors  driving  two  screws, 
during  a  trial  on  the  Thames  in  February,  1905, 
attained  a  speed  of  26  knots — equivalent  to  30  miles 
an  hour — this  being  the  very  highest  velocity  ever 
reached  by  a  vessel  of  her  small  dimensions.  Mr. 
Yarrow  has  said  that  had  he  been  asked  to  put  the 
latest  steam  engine  and  boiler  into  this  boat  he 
would  not  have  guaranteed  a  greater  speed  than 
1 6  miles  an  hour.  It  may  be  taken,  therefore,  that  the 
adoption  of  the  internal  combustion  engine  in  place 
of  a  steam  engine  and  boiler,  for  a  vessel  of  this  size, 
really  represents  an  additional  speed  of  10  knots. 

But  it  is  to  the  progress  made  within  recent  years 
with  gas  engines  of  greatly  enlarged  power  that  the 
highest  speculative  interest  attaches  in  connection 
with  the  substitution  of  gas  or  other  internal  com- 
bustion engines  for  those  using  steam  on  board  large 
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ships.  Gas  from  "producers"  of  various  kinds  is 
now  very  largely  supplanting  steam  and  steam 
boilers  in  works  on  land,  and  already  gas  engines, 
together  with  gas -producing  plant,  have  been  in- 
stalled in  a  variety  of  small  vessels.  Some  authori- 
ties anticipate  that  before  long  huge  liners  will  be 
equipped  with  producer  plant  of  the  "  suction  "  order, 
whereby  gas  will  be  generated  at  exactly  the  rate 
at  which  it  will  be  required  by  the  gas  engines 
employed.  While  a  great  saving  in  weight,  and 
economies  in  other  directions,  would  attach  to  such 
an  arrangement,  it  would  still,  of  course,  be  necessary 
to  carry  raw  fuel  for  the  producers,  but  this  would 
be  relatively  small  in  amount,  much  cheaper  in  cost, 
and  easier  dealt  with  than  coal  or  other  raw  fuel 
used  in  steam  boilers.  On  this  and  kindred  subjects 
the  address  of  Sir  William  White,  already  so  fre- 
quently referred  to,  contains  some  weighty  remarks 
which  we  here  quote :  "  No  one  can  fail  to  be  attracted 
by  the  prospect  of  possibly  dispensing  with  the  use 
of  steam  as  an  intermediary,  and  directly  using  gas 
for  internal  combustion  engines.  Of  course,  in  sea- 
going ships  questions  of  importance  arise  as  to  the 
power  of  covering  long  distances,  and  the  arrange- 
ments for  generating  or  storing  gas,  as  well  as 
obtaining  adequate  supplies  of  coal  or  oil.  We  are 
on  the  threshold  of  this  subject ;  and  it  seems  prob- 
able that  a  great  deal  more  must  be  done  on  land  in 
the  development  and  use  of  gas  engines  of  very  much 
greater  power  than  any  yet  constructed  before  the 
steam  boiler  disappears  from  ships.  Experiments 
of  the  character  needed  must  not  and  need  not  be 
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conducted  on  board  ships.  It  may  be  that  Sir 
Frederick  Bramwell's  prediction  is  correct,  and  that 
in  less  than  thirty  years  the  use  of  gas  engines  will 
be  almost  universal.  Only  time  can  settle  this  ques- 
tion ;  but  one  thing  is  certain,  naval  architects  and 
marine  engineers  will  welcome  and  utilise  any  system 
which  simplifies  internal  arrangements  and  minimises 
weight  and  space."  Sir  William  further  refers  to  the 
fact  that  some  enthusiasts  dream  of  a  time  when 
gas  turbines  instead  of  reciprocating  engines  shall  be 
brought  into  use  and  an  advance  analogous  to,  but 
still  greater  than,  that  effected  by  the  steam  turbine 
brought  about.  He  adds,  however,  that  "  those  more 
competent  to  judge  than  myself  appear  disposed  to 
think  that  very  serious,  if  not  insuperable,  difficulties 
lie  in  the  way  of  this  system  of  utilising  power." 
High  engineering  authorities  are  in  fact  agreed  that 
the  "impossible"  temperature — and  consequent  in- 
jury to  the  working  mechanism,  no  matter  of  what 
material  —  forms  in  itself  an  obstacle  apparently 
insurmountable.  But  as  to  the  gas  reciprocating 
engine  on  board  ship  there  is  more  decided  and 
enlightened  optimism.  Winding  up  a  careful  dis- 
cussion of  the  pros  and  cons  of  this  subject  that 
authoritative  journal  The  Engineer  says  in  a  recent 
editorial :  "  Whilst  he  would  be  a  rash  prophet  who 
would  say  that  the  days  of  the  steam  engine  are 
numbered,  there  can  be  no  question  that  a  rival, 
which  only  a  few  years  ago  appeared  insignificant, 
is  assuming  dangerous  proportions." 


CHAPTER  V 

TONNAGE-PRODUCING  DISTRICTS  AND 
COUNTRIES 

WE  come  at  last  to  deal,  in  a  concluding  chapter, 
with  the  volume  and  sources  of  output,  rather 
than  with  the  character  of  shipbuilding  work,  and  the 
classes  of  shipping  forming  the  general  output.  In 
doing  this  the  main  reasons  may  appear  why,  in  both 
respects,  Britain  has  so  long  led  the  world  ;  why 
certain  British  districts  have  taken  precedence  of 
others  in  the  industry ;  and  why  given  districts  have 
earned  special  repute  in  producing  particular  classes 
of  ships.  Brevity,  however,  will  suffice  on  these 
heads,  in  view  of  what  has  necessarily  had  to  be  said 
with  regard  to  them  in  previous  chapters,  but  on  the 
more  important  questions  of  to  what  extent  Britain's 
long-maintained  supremacy  is  now  assailed  and  im- 
perilled by  competition,  and  by  what  means  this 
supremacy  may  still  be  upheld,  our  remarks  may 
be  more  extended. 

In  geographical  situation,  as  compared  with  the 
rest  of  the  world,  the  British  Isles  occupy  the  most 
favourable  position  imaginable  for  ready  approach 
from  abroad  :  for  outside  sustenance  and  succour ; 
but  equally  so,  of  course,  for  predatory  and  malign 
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designs.  These  broad  facts  lie  at  the  root  of 
Britain's  eminence  in  shipbuilding  and  shipping,  and 
most  certainly  of  its  supremacy  as  a  Naval  Power. 
Approachable  by  nature's  highway — the  ocean — 
from  north,  south,  east,  or  west :  possessed  of  a 
magnificently  indented  coast  line,  with  fine,  natural 
harbours  at  frequent  intervals,  from  one  or  the  other 
of  which  no  great  centre  of  industry  is  much  more  than 
one  hundred  miles  distant,  it  is  not  to  be  wondered  at 
that  Britain  became  the  workshop  and  warehouse  of 
the  world.  In  this  age  of  iron  and  steel,  it  is  worth 
an  annual  sum  amounting  to  millions  to  a  country 
to  be  able  to  bring  together  by  sea  the  vast  quantities 
of  raw  materials — supplementing  the  home  supplies 
— used  in  the  manufacture  of  iron  pigs  and  steel 
ingots ;  and  in  districts  such  as  the  valley  of  the 
Clyde,  and  the  Tyne,  Wear,  and  Tees,  the  natural 
exigencies  further  favour  and  simplify  the  industry 
of  shipbuilding.  Coal  is  brought  from  mines  cnly  a 
few  miles  away ;  iron  ore  and  copper  ore,  most  of 
which  come  from  abroad,  can  be  transferred  without 
much  handling — in  some  places  indeed  almost  direct 
—to  the  hot-blast  furnace,  from  the  hold  of  the  vessel 
which  brings  it  from  Sweden,  Spain,  or  elsewhere. 
From  the  smelting  works  to  the  shipyard  is  but  a 
short  step,  and  in  this  way  the  cost  of  bringing 
together  the  raw  material  necessary  for  construction 
— one  of  the  most  serious  items  in  modern  ship- 
building— is  reduced  to  a  minimum. 

In  the  early  days  of  British  shipbuilding,  when  the 
stately  three-deckers  and  other  of  England's  "wooden 
walls  "  were  so  important  a  factor  in  the  nation's  life 
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and  development,  it  was  a  matter  of  even  more  vical 
importance  for  a  shipyard  to  be  near  a  timber  forest 
than  it  now  is — when  "  iron  sides  "  have  long  usurped 
the  proud  position  of  "  wooden  walls  " — for  a  ship- 
building centre  to  be  in  the  proximity  of  coal  mines 
and  iron  and  steel  works.  Hence,  for  example,  the 
neighbourhood  of  the  Solent — in  the  proximity  of 
the  New  Forest  and  surrounded  by  excellent  natural 
harbours — was  in  those  early  days  a  great  centre  of 
the  shipbuilding  industry.  Perhaps  had  the  cheap 
locomotion  now  prevailing  been  then  possible,  wood 
shipbuilding  might  have  retained  its  position  longer 
in  certain  districts,  and  might  also  have  spread  to 
others  more  than  it  did.  Even  three-fourths  of  a 
century  ago  the  practice  and  industry  of  shipbuilding 
were  widely  distributed  along  our  splendidly  indented 
coast  line,  backed  by  natural  supplies.  But  the  home 
supply  of  oak  and  other  timber  suitable  for  ship- 
building grew  gradually  scarce  and  expensive.  The 
imported  materials  becoming  more  and  more  so, 
the  introduction  of  metallic  shipbuilding  had  the 
way  prepared  for  it — craftsmen's  prejudices  and  con- 
servatism, backed  by  popular  unbelief,  notwithstand- 
ing. The  country,  in  fact,  had  attained  to  the  fit 
state  of  preparedness  for  utilising  properly  its  mineral 
resources. 

Shipbuilding  in  wood,  however,  lingered  in  the 
Royal  Dockyards  even  in  the  face  of  such  influences, 
until  absolutely  forced  to  abdicate  by  the  over- 
whelming tide  of  favour  for  shipbuilding  in  metal. 
Tradition,  convention,  prejudice  are  indeed  dragons  to 
deal  with,  and  in  this  connection  it  is  amusing  to 
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read  in  a  recent  and  "  up-to-date  "  American  journal, 
a  lamentation  over  the  decay  and  desuetude  of  wood 
shipbuilding  in  some  of  the  States  there,  and  a 
recapitulation  of  some  of  the  old-time  arguments  for 
wood  vessels  in  preference  to  iron  ones.  Referring 
to  Great  Britain, the  journal  in  question  remarks:  "It 
is  safe  to  say  that  the  iron  and  steel  shipbuilding 
industry  was  developed  there  primarily  because  the 
native  materials  were  available,  and  could  be  cheaply 
manufactured,  whereas  the  materials  for  the  construc- 
tion of  wooden  vessels  had  become  scarce  and 
expensive.  When  the  British  flooded  the  seas  with 
their  iron  vessels  only  the  domestic  commerce  was 
left  to  American  builders  of  wooden  ships."  Under  the 
protective  policy  so  long  pursued  by  America,  ship- 
builders there  have  been  secured  from  the  encroaches 
of  foreign  competition.  They  have  built  vessels  for 
their  own  "  domestic  commerce,"  enjoyed  their  own 
pace,  but  at  a  tremendous  sacrifice.  Preferring  to 
take  the  material  most  at  hand,  the  manipulation  of 
which  they  well  understand — notwithstanding  that 
the  other  modern  "  native  materials  "  referred  to  are 
as  readily  available  there  (in  greater  magnitude  too) 
as  in  the  old  country — they  have  allowed  their  wood 
age  to  be  dovetailed  half  a  century  into  our  iron  one, 
and  have  in  consequence  been  long  in  obtaining  that 
share  in  the  world's  work,  both  as  regards  ship- 
building and  shipowning,  which  the  greatness  of  the 
New  World  is  entitled  to.  Since  1 884-5, however,  when 
the  naval  authorities  of  America  started  out  on  the 
rehabilitation  or  creation  of  their  ironclad  navy,  and 
produced  the  trinity  of  cruisers — the  Chicago,  Boston, 
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and  Atalanta — all  built  of  mild  steel  of  American 
manufacture,  but  moulded,  as  regards  many  of  their 
general  arrangements,  on  the  practice  of  this  country, 
America  has  taken  a  larger  and  more  important 
share  in  shipbuilding,  even  for  other  than  "  domestic  " 
requirements. 

The  importance  of  shipbuilding,  in  a  purely  in- 
dustrial sense,  is  especially  far-reaching,  and  in 
Britain  though  there  may  not  be  more  than  from 
200,000  to  300,000  artisans  in  the  shipbuilding 
establishments,  quite  a  million  workers — not  how- 
ever in  Britain  solely — are  directly  and  indirectly 
dependent  on  the  construction  of  ships.  The  mining 
of  the  ore  at  home  and  abroad  ;  the  smelting  in  the 
blast  furnace ;  the  refining  in  the  open-hearth  or 
basic  furnace ;  the  rolling  of  plates  and  bars ;  the 
forging  and  casting  of  structural  items ;  the  transport 
of  metal  and  minerals — all  these  involve  tremendous 
capital  and  afford  employment  to  vast  numbers  of 
workers ;  while,  if  it  is  also  considered  that  the 
various  subsidiary  branches  of  industry,  such  as 
pump- making,  tube -making,  winch-  and  windlass  - 
making,  anchor-  and  chain-making ;  and  the  making 
generally  of  the  multifarious  auxiliaries  and  access- 
ories involved  in  a  modern  ship's  structure  and 
outfit,  are  the  necessary  complement  of  the  ship- 
yards and  engine  shops,  the  stupendousness  of  the 
capital  and  labour  involved  may  be  imagined.  The 
result  is  seen  in  the  completion  each  year  of  vessels 
whose  tonnage  aggregates  from  1,300,000  to  1,800,000 
gross  register  tons,  and  whose  monetary  value  has 
been  appraised  at  from  thirty-five  to  forty  millions 
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sterling.  All  other  countries  put  together  produce 
considerably  less  than  these  amounts,  and  with  the 
exception  of  the  United  States  (and  sometimes 
Germany)  no  other  single  country  produces  a  yearly 
tonnage  equal  to  the  output  of  the  Clyde  alone. 

The  change  from  wood  to  iron  in  construction,  and 
from  sail  to  steam  in  propulsion,  having  had  the 
effect  of  concentrating  and  localising  the  shipbuild- 
ing industry  in  those  districts  which,  besides  possess- 
ing the  sine  qua  non  of  ready  outlet  to  the  ocean,  are 
favoured  in  being  the  repositories,  or  within  ready 
access,  of  vast  stores  of  coal  and  ore,  it  was  but 
natural  that  the  Clyde  should  become  an  important 
shipbuilding  centre.  Nature  has  been  specially  bounti- 
ful to  the  valley  of  the  Clyde  in  the  latter  of  these 
respects,  and  what  Nature  has  denied  in  the  other 
case,  the  persistence  and  skill  of  Clydeside  men  have 
wrested  from  her.  The  Clyde,  in  fact,  as  a  water- 
way, is  one  of  the  least  endowed  by  Nature  to  be 
the  mother  of  great  ships,  and  for  the  larger  part  it 
is  even  now  comparatively  shallow  and  somewhat 
tortuous.  But  commercial  and  industrial  astuteness, 
supplemented  by  engineering  skill  and  prescience, 
have  nobly  made  up  for  natural  limitations.  It  has 
been  by  sheer,  persistent,  and  constantly  increased 
dredging,  that  this  water-way  (or  canal,  as  it  might 
reasonably  enough  be  called)  has  been  maintained 
and  improved*  It  is  not  by  accident,  therefore,  that 
the  Clyde  has  all  along  been  the  birthplace  of 
specialities  and  craft  concerned  with  river,  harbour, 
and  dock  improvements. 

Coequal  at  least,  and  on  the  whole  concurrently, 
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with  the  improvement  of  the  river — although  ship- 
builders themselves  are  prone  to  maintain  that  enter- 
prise in  this  matter  waits  too  long  on  experience- 
industrial  development  and  progress  have  proceeded 
regularly,  and  on  the  whole  constantly,  from  the  time 
when  the  Clyde  became  identified  so  intimately  with 
steam  engineering  and  iron  shipbuilding.  The  pro- 
ductive powers  of  the  establishments  lining  its  banks 
have  always  been  maintained  at  something  more  than 
the  highest  demands.  If  shipbuilders  and  engineers 
have  always  been  abreast,  often  in  advance,  of  general 
progress  in  the  science  as  well  as  the  art  of  their 
calling,  Clyde  men  have  been  associated,  as  may  have 
been  gathered  from  what  has  gone  before,  with  prac- 
tically every  scientific  advance  in  naval  architecture 
for  the  last  century.  Through  all  the  transitions — 
wood  to  iron,  iron  to  steel,  paddle  to  single-screw, 
single -screw  to  twin-screw,  twin-screw  to  multiple- 
screw  turbine  engines — Clyde  shipbuilders  have  been 
to  the  front  with  exemplar  ships.  The  advantages 
of  triple -expansion  engines  were  first  demonstrated 
in  1874-82  in  Clyde-built  vessels,  and  now  (1904-5) 
the  practicability  and  immense  possibilities  of  the 
most  radical  of  all  departures  since  marine  steam 
engineering  began  have  been  demonstrated  and  put 
on  an  established  plane  of  advancement  in  vessels 
also  built  and  chiefly  owned  there. 

In  productive  capacity,  purely,  it  is  not  of  course 
contended  that  the  Clyde  alone  of  all  shipbuilding 
centres  has  shown  enterprise  and  advance  commen- 
surate with  the  growth  of  the  world's  shipping  trade. 
The  north-east  coast  of  England  districts — the  Tyne, 
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the  Wear,  the  Tees  —  are  all  remarkable  enough 
cases  in  disproof  of  this,  while  in  the  case  of  Belfast 
an  example  is  afforded  quite  unique  as  regards 
many  features  of  work  achieved  against  natural  dis- 
advantages. But  great  variety  of  work,  and  for 
all  sources  of  custom,  has  long  distinguished  the 
industry  of  the  Clyde  more  than  that  of  all  other 
districts.  The  significance  underlying  the  long- 
familiar  term  "  Clyde  -built "  was  not  meaningless, 
nor  was  it  easily  come  by !  It  conjured  orders  of 
all  kinds  from  all  quarters  of  the  world,  some  of 
which  doubtless,  as  time  wore  on,  and  especially  with 
the  spread  of  skill  and  the  equalising  influences  of 
the  shipping  registries,  etc.,  might  safely  enough  have 
been  entrusted  to  builders  in  other  centres.  The 
Mersey,  as  has  been  seen,  was  from  the  very  start 
of  iron  shipbuilding  a  centre  of  consequence,  and  at 
least  in  part  the  prestige  has  remained,  the  firm  of 
Lairds — now  Lairds,  Cammell,  and  Company — being 
second  to  none  in  quality  of  work  accomplished. 
Belfast  and  Barrow,  for  many  years,  and  now  the 
Tyne  and  other  centres,  share  in  the  very  highest 
class  of  work,  while  in  respect  of  naval  work,  the 
Tyne,  Barrow,  and  other  centres  divide  the  honours 
at  least  equally  with  the  Clyde. 

Generally  speaking,  the  number  of  separate  yards 
on  the  Clyde  for  many  years,  without  counting  a 
number  of  the  very  smallest  yards — little  more  than 
launch  and  boat-building  premises — has  been  from 
thirty-five  to  forty.  Many  of  the  largest  of  these, 
such  as  that  at  Fairfield,  at  Clydebank,  Beardmore's 
at  Dalmuir,  Denny's  at  Dumbarton,  and  Scott's  and 
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Caird's  at  Greenock,  have  engine  works  connected  or 
closely  adjoining,  but  the  larger  number  are  dependent 
for  the  engines  of  their  vessels  on  separate  engineer- 
ing establishments.  In  busy  times,  the  largest  of  the 
combined  establishments,  such  as  Fairfield  and  Clyde- 
bank,  employ  each  from  6,000  to  8,000  workmen, 
the  larger  portion  being  skilled  artisans.  Altogether 
the  shipbuilding  and  engineering  works,  including  the 
subsidiary  branches  spoken  of,  afford  employment  to 
between  100,000  and  150,000  workmen,  varying  of 
course  with  the  general  condition  of  trade.  As  a 
measure  of  the  productive  capacity  of  some  of  the 
busiest  shipyards,  it  may  be  stated  that  for  the  past 
thirteen  years  the  output  of  Messrs.  Russell  and  Co., 
Port  Glasgow,  has  averaged  i8'8  vessels,  aggregating 
50,000  tons  per  annum ;  and  during  the  past  thirty 
years  they  have  added  to  the  world's  mercantile 
marine  the  huge  total  of  1,1 17,150  tons  gross  register. 
It  should  perhaps  be  added  that  for  many  years 
Messrs.  Russell  and  Co.  built  sailing  tonnage  very 
largely,  and  that  all  the  engines  for  their  steamers 
have  been  made  by  independent  engineering  firms. 

The  Tyne,  as  has  been  seen,  began  shipbuilding  in 
iron  in  1842,  and  as  showing  the  great  local  develop- 
ment that  soon  took  place  in  the  industry,  it  may  be 
noted  that  during  the  five  years  1850-4  there  were 
built  on  the  Tyne  128  vessels  of  34,121  tons,  aver- 
aging 266  tons;  whereas  during  the  year  1895  alone 
there  were  built  112  vessels  of  174,047  tons,  with  an 
average  of  1,554  tons-  The  Wear,  Tees,  and  Humber 
were  not  long  behind  the  Tyne  in  commencing  the 
construction  of  iron  vessels,  and  the  importance  of 
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the  industry  at  the  north-east  coast  centres  of  the 
present  day  can  be  judged  of  from  the  fact  that 
whereas  in  1886  the  combined  output  of  the  Tyne, 
Wear,  Tees,  and  Hartlepool,  with  on  the  average 
fifteen,  twelve,  and  ten  shipyards  respectively — thirty- 
seven  in  all — and  a  considerable  number  of  separate 
engineering  works,  was  practically  the  same  as  that 
of  the  Clyde  district  by  itself,  three  years  later  the 
combined  output  of  the  three  rivers  was  just  double 
that  of  the  Clyde.  By  1901,  the  first  year  of  the  new 
century,  the  three  northern  rivers— usually  considered 
as  one  by  the  shipbuilders  of  these  districts  in  com- 
paring output  with  the  Clyde — may  be  said  to  have 
each  had  a  sufficiently  good  standing  of  its  own  to 
bear  comparison  with  the  Scottish  river.  In  that 
year  the  output  of  the  Tyne  was,  roughly,  306,000  tons ; 
of  the  Wear,  267,000  tons ;  and  of  the  Tees  and 
Hartlepool,  315,000  tons;  all  as  against  the  Clyde's 
513,000  tons.  This  relative  position  has,  broadly 
speaking,  been  since  maintained,  while,  as  has  been 
stated,  variety  and  high  quality  are  features  which 
have  increasingly  marked  the  work  of  all  the  centres. 
Enough,  however,  has  now  been  said  of  these  local 
aspects  of  the  subject  of  volume  of  output,  and  some 
general  statistics  may  be  given  on  the  subject  of 
output  as  concerned  with  the  aggregate  production 
in  the  yards  of  the  United  Kingdom,  and  in  those  of 
countries  now  recognised  as  competing  with  Great 
Britain  in  producing  ships  for  both  home  and  foreign 
ownership. 

So  recently  as  1890  British  shipbuilders  supplied 
the  great  bulk  of  shipping  required  by  foreign  owners. 
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In  1895  they  built  to  foreign  account  190,000  tons; 
but  during  the  last  three  years  of  the  century  the 
average  proportion  was  about  250,000  tons,  thus 
showing  that  even  then  in  a  general  way  the  ship- 
builders of  other  countries  were  not  able  to  cope  with 
the  demands  of  their  own  shipowners.  For  all 
essential  purposes,  therefore,  of  showing  the  present- 
day  position  of  the  shipbuilding  industry  in  Britain, 
and  in  the  principal  foreign  shipbuilding  countries,  it 
is  not  necessary  that  figures  should  be  given  for  more 
than  the  past  half-dozen  years.  The  position,  from 
various  points  of  view,  as  concerns  the  United  King- 
dom, during  the  period  named,  is  well  indicated  in 
the  subjoined  table,  for  which  for  arrangement,  and 
largely  for  data,  we  have  to  express  indebtedness  to 
the  courtesy  of  the  editors  of  Engineering. 

In  this  table  it  will  be  seen  that  there  is  no 
accurate  differentiation  between  merchant  ship- 
building and  shipbuilding  for  purposes  of  war, 
except  that  the  warship  building  carried  out  in 
the  Royal  Dockyards  is  stated.  An  outstanding 
fact  exhibited  by  the  table  is  that  the  year  1901 
forms  the  high-water  mark  in  the  productiveness 
of  British  shipyards,  the  grand  total  for  that 
year  being,  roughly,  1, 8 11,000  tons.  For  the  two 
years  following  there  is  a  growing  decrease ;  in 
1902  of  168,450  tons,  and  in  1903  of  406,920  tons,  a 
sensible  recovery  being  exhibited  in  the  1421,600 
tons  for  1904.  Other  interesting  features  brought 
out  in  the  table  are  :  the  proportion  of  sailing  ton- 
nage produced,  the  percentage  of  steam  to  the 
total  output  of  merchant  ships,  the  percentage  of 
all  naval  tonnage  to  merchant  ship  tonnage,  the 
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indicated  horse-power  of  the  engines  produced, 
corresponding  to  the  steam  shipping.  The  later 
figure,  however,  includes  some  engines  for  steam- 
ships built  abroad,  as  well  as  some  for  other  than 
propulsive  power  purposes.  Another  feature  brought 
out,  and  from  the  present  point  of  view  the  most 
important  feature,  is  the  percentage  of  foreign-owned 
tonnage  to  the  total  output.  Of  this  more  will  be 
said  presently.  Tables  might  also  be  given  designed 
to  exhibit  the  growth  of  steel  as  compared  with  iron 
shipbuilding,  as  well  as  the  growth  in  ship  dimensions, 
capacity,  power,  and  speed,  but  on  all  these  heads 
sufficient  perhaps  has  been  said  in  previous  chapters. 

There  is,  as  will  be  seen  from  the  table,  since  the 
year  1900  a  continued  and  considerable  decrease  in 
the  amount  of  tonnage  built  for  foreign  owners.  Last 
year's  proportion  of  work  of  this  description  relatively 
to  the  total  was  17-4  per  cent,  as  compared  with  157 
per  cent,  in  1903,  17*3  per  cent,  in  1902,  20*89  Per  cent- 
in  1901,  and  26*0  per  cent,  in  1900.  The  proportion 
in  1897  was  as  high  as  27*69  per  cent,  while  in  1896 
it  was  30  per  cent,  and  in  some  previous  years  32 £ 
per  cent  In  the  north-east  coast  districts  there 
has  also  been  a  continued  decrease  in  foreign-owned 
tonnage,  but  less  marked  than  in  the  case  of  the 
Clyde.  On  the  Tyne,  the  diminution  is  illustrated  by 
the  proportion  for  1903  having  been  23*3  per  cent, 
as  compared  with  an  average  of.  35  per  cent,  in  the 
nineties. 

Table  II.  sets  forth  the  principal  foreign  ship- 
owning  countries,  and  the  tonnage  which  each  has 
been  supplied  with  by  British  builders  during  the 
years  1898-1904  inclusive. 
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From  the  above  it  will  be  seen  that  Norway  and 
Sweden,  Holland,  Russia,  and  Austria-Hungary, 
have,  generally  speaking,  proved  steady  customers  ; 
but  in  the  cases  of  Germany  and  of  Japan  the  table 
suggests — especially  regarded  alongside  the  figures 
given  on  Table  III.  following — the  extent  to  which 
shipowning  has  advanced  in  these  countries,  and  the 
extent  to  which  they  are  now  supplying  their  own 
requirements.  In  this  connection  it  would  appear 
that  Japan,  the  Island  Kingdom  of  the  Far  East,  has 
for  the  time  being  become  quite  self-supporting, 
while  as  regards  Germany  the  25,890  tons  supplied 
by  British  builders  last  year  is  much  less  than  a 
fourth  of  the  amount  supplied  in  1900,  since  when 
there  has  been  a  steady  decrease.  France,  which 
took  from  us  12,540  tons  last  year,  and  15,535 
tons  the  year  previously,  doubled  her  custom  as 
compared  with  the  year  1902,  but  fell  away  very 
considerably  from  the  figures  for  1900,  which  were 
28,436  tons,  and  1901,  18,777  tons.  France,  of 
course,  as  is  well  known,  has  for  a  number  of  years 
past,  owing  to  the  Bounty  System,  been  building 
most  of  her  own  vessels,  especially  of  the  sailing 
class,  although  depression  has  also  overtaken  this 
industry.  The  United  States,  it  is  of  interest  to 
note,  are  credited  with  having  taken  from  us,  in 
1903,  11,488  tons,  more  than  double  the  tonnage  for 
any  previous  year  since  1898.  The  figures  almost 
entirely  refer  to  steam  yachts,  which  do  not  come 
under  the  injurious  Navigation  Laws  imposed  on 
American  owners  of  merchant  ships.  America's 
continued  custom,  it  may  be  marked,  although 
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limited,  is  a  tribute  to  the  superior  design  and  the 
magnificent  finish  of  these  palatial  pleasure  craft, 
which  are  chiefly  of  Clyde  build. 

Whether  British  shipbuilders  will  in  any  future 
year  exceed  or  even  attain  to  the  record  of  1901  is  a 
question  very  seriously  debated  by  those  who  take  a 
broad  view  of  the  shipbuilding  progress  and  facilities 
of  other  countries  as  well  as  of  Britain.  There  is,  of 
course,  a  natural  "  cycle  "  or  periodicity  in  shipbuild- 
ing activity,  due  to  trade  exigencies  which  affect 
Britain  quite  as  much  as  other  countries,  and  this 
together  with  the  general  fact  of  the  constantly  in- 
creasing size  of  ocean  vessels  (especially  of  the  com- 
bined cargo  and  passenger  type)  discounting  and 
displacing  the  more  numerous  moderate-sized  vessels 
of  the  tramp  order,  and  of  the  sailing  class,  are  all 
considerations  which  help  to  account  for  the  shrink- 
age in  British  output  which  has  marked  the  past 
three  years.  The  principal  explanation  of  the  shrink- 
age, however,  is  the  extent  to  which  foreign  countries 
— formerly  our  customers  entirely — are  now  either 
building  for  their  own  needs  or  satisfying  their 
requirements  from  other  shipbuilding  countries  than 
our  own.  In  the  building  of  warships  also  Britain  is 
now  feeling  the  effect  of  foreign  competition.  It  is  a 
natural  desire  of  foreign  nations  that  such  vessels  as 
are  required  for  their  national  navy  should,  if  possible 
at  all,  be  of  home  construction.  This  patriotic  am- 
bition has  not  only  had  its  effect  in  diminishing  the 
number  of  orders  entrusted  to  Britain  for  warships, 
but  has  done  much  to  develop  the  building  of  mer- 
chant ships  in  countries  where  shipbuilding  was  not 
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previously  carried  on  to  any  great  extent,  as  well  as 
to  spread  the  area  from  which  new  ships  are  ordered. 
These  remarks  apply  in  the  cases  of  Italy,  Austria, 
China,  Japan,  and,  in  a  limited  sense,  of  Russia, 
Germany,  and  the  South  American  Republics.  It  is 
at  least  undoubted  that  in  European  countries  and  in 
the  United  States  much  more  work  is  now  being 
done  for  foreign  navies  than  was  formerly  the  case. 

Before  giving  figures  as  to  the  volume  of  shipping 
(both  naval  and  mercantile)  produced  abroad  in 
recent  years,  it  may  be  instructive  here,  in  view  of 
what  will  afterwards  be  said  as  to  Britain's  present 
position,  to  reflect  a  little  on  how  foreign  countries 
were  helped  originally  by  ourselves  to  become  our 
competitors.  Prior  to,  say,  1890,  Britain  still  held 
the  field  as  world's  shipbuilder,  but  since  that  time 
foreign  demand  on  British  resources  and  skill  has 
diminished,  and  the  basis  of  success  in  shipbuilding 
has  been  laid  in  other  countries.  For  much  of  this 
foreign  success  Britain  undoubtedly  paved  the  way. 
The  early  typical  ships  for  foreign  lines — for 
example,  those  of  Germany,  France,  Russia,  and 
Japan — were  built  in  this  country,  and  with  the 
finished  vessels  there  were  provided  (for  a  considera- 
tion of  course)  complete  sets  of  drawings  and  models, 
so  that  it  became  a  simple  matter  for  the  foreign 
shipowner  to  supply  the  foreign  shipbuilder  with  the 
necessary  information  and  guidance  from  which  to 
build  sister  ships.  Very  often,  too,  when  builders  in 
this  country  secured  contracts  for  new  vessels  to 
foreign  account,  it  was  a  stipulation  that  the  sons  or 
young  relations  of  the  foreign  shipowner  should  be 
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taken  into  the  yard  or  shops  of  the  contracting 
builders,  and  given  an  insight  into  a  systematic 
coaching  in  the  various  branches  of  ship  design  and 
construction.  With  the  completed  ships,  therefore, 
there  passed  directly  to  the  foreign  shipowner  and 
builder  trained  and  more  or  less  competent  advisers. 
Our  colleges  and  universities,  too,  have  afforded  to 
young  foreigners  means  of  scientific  education,  and 
this  has  been  a  factor  of  considerable  moment  in  the 
progress  made  with  at  least  naval  shipbuilding 
abroad,  especially  in  America  and  in  Japan. 

The  volume  of  shipping,  both  naval  and  mercantile, 
produced  in  foreign  countries  and  our  colonies 
during  the  past  four  years  is  summarised  in  Table  III. 
(page  1 86),  which  is  from  a  very  interesting  return 
issued  by  Lloyd's  Register  early  in  1905,  reviewing 
the  work  done  last  year  in  the  United  Kingdom 
and  the  output  of  foreign  countries.  While  the  table 
includes  naval  as  well  as  mercantile  tonnage,  it  should 
be  noted  that — as  is  the  case  in  all  Lloyd's  returns — 
the  figures  do  not  take  cognisance  of  vessels  of  any 
kind  whose  tonnage  is  less  than  100  tons.  This 
accounts  for  the  disparity  in  the  totals  as  compared 
with  the  figures  in  our  other  tables  ;  but  it  does  not, 
for  comparative  purposes,  as  between  country  and 
country  and  from  year  to  year,  detract  from  the 
interest  and  value  of  the  statement. 

That  the  United  States  and  Germany  are  our  most 
formidable  competitors  will  be  readily  enough  gath- 
ered from  the  table.  Their  respective  outputs  are  by 
far  the  largest,  and  they  show  a  constant  tendency  to 
creep  up  towards  the  British  figures.  In  the  twenty 


186    THE   SHIPBUILDING   INDUSTRY 


s,  r*\o  t    T 

M   rooo 
N   N 


«       00 
* 


>-  VO  O  00  ui  ui  moo  «-  00  O<  O  rx  ro 
VO  ^  O  *  f)OO  t^OO  OO  r^  t^  fO  O  f> 
rO  O\  Tj-  •-  O  OO  O\N  Tl-OO  »A  O  "^  ^ 


N  OO 


00   •*• 
•*  O  v 

°°.      ' » 
Mt*t*t£t*'>*rt&t^+«**irt*r>rr>o 


uivo  ON 

N  00  O  »o  «*VO  O 

•1   VO    I^OO  00     « 


^• 

O 
NO 


"l  *  «>•  «  OO 
i-i  N   ^ 


O  ro  ON 
M        5 


.5  '    S, 


6     T. 
o      g 

hn       * 


§31  £J  ^ 

3   rf\     g  ^M 

W            U    <L>  *2  "* 

*O       •"•  « *O  ** 

^  •  2  ^  .2  (-,  •  2  H 

*-•               ^*             «H>              Q  ^                             t-  * 


TONNAGE-PRODUCING  COUNTRIES     187 

years  prior  to  1901  the  number  of  shipyards  in  Ger- 
many increased  from  18  to  roughly  18  to  35,  and  the 
employees  increased  fivefold,  from  about  8,000  to 
nearly  40,000.  In  America  there  has  been  an  even 
more  striking  development  in  a  later  and  shorter 
period.  Entirely  new  shipyards  or  greatly  extended 
existing  ones  have  there  grown  up  with  mushroom- 
like  rapidity,  plentifully  equipped  with  plant  of  the 
most  modern  description  and  capacity.  Probably  the 
best  indication  of  this,  and  of  the  advance  in  the 
apparent  capability  to  construct  large  and  high-speed 
modern  ships,  is  embodied  in  the  fact  that  whereas 
only  a  few  years  prior  to  1901  three  or  four  firms  at 
most  were  found  entering  into  competition  for  the 
construction  of  battleships  and  large  cruisers,  the 
official  invitation  for  tenders  for  battleships  in  the 
year  named  brought  in  bids  from  ten  separate  firms. 
However,  on  the  subject  of  American  shipbuilding 
there  is  much  to  say  of  a  less  decided  character  than 
might  seem  to  be  conveyed  in  these  statements.  The 
United  States  and  their  statesmen  and  captains  of 
industry  have  been  long  divided  on  a  variety  of  large 
questions  vitally  affecting  shipbuilding  and  naviga- 
tion, and  conflicting  interests  have  long  debarred  that 
sort  of  legislation  which  to  outsiders  at  least  readily 
enough  appears  necessary  to  reform  and  progress. 
The  whole  subject  is  a  very  complex  one,  and  the 
reasons  why,  in  spite  of  such  expansion  in  the  facili- 
ties for  shipbuilding,  there  has  been  nothing  like  cor- 
responding expansion  in  American  shipping  are,  of 
course,  difficult  to  assign.  It  may  still  be,  to  some 
extent,  as  it  doubtless  long  was,  attributable  to  the 
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immense  opportunities  which  the  United  States  offer 
for  the  employment  of  capital  and  skill  in  other  direc- 
tions. Their  shipping  and  shipbuilding  activity  has 
undoubtedly  a  huge  field  in  the  great  coasting  trade 
of  the  Pacific  and  Atlantic  and  on  the  Great  Lakes. 
But  the  greater  cost  of  shipbuilding,  due  partly  to 
the  higher  wages,  but  more  especially  to  the  higher 
cost  of  materials  caused  by  protective  tariffs,  un- 
doubtedly accounts  for  the  lack  of  expansion  in  ship- 
ping in  other  than  the  fields  named.  Since  early  in 
the  nineties  enterprise  has  certainly  not  been  a-want- 
ing,  but  reform  and  development  would  seem  to  have 
been  sought  after  from  the  wrong  end.  The  fact  that 
America,  during  the  war  with  Spain,  had  to  buy  some 
fifty  foreign  vessels  for  transport  purposes  rankled,  it 
is  asserted,  in  the  bosom  of  the  shipping  fraternity, 
in  spite  of  the  fact  that  in  this  way  she  got  ships 
more  cheaply  than  if  she  had  built  them  herself. 
However  this  may  be,  it  is  at  least  certain  that  ship- 
ping on  the  scale  attempted  within  recent  years  is  a 
fluctuating  and  expensive  industry,  as  may  be  judged 
alone  from  the  number  of  bankruptcies  that  have 
had  to  be  announced. 

Mr.  Cramp,  of  the  famous  Philadelphia  Shipbuilding 
Company,  maintained  not  long  ago  that  it  now  costs 
a  good  deal  more  than  25  per  cent,  above  the  British 
level  to  build  steamers  in  America.  Some  material, 
he  says,  costs  60  per  cent,  more  in  the  States  than 
in  Britain.  This  may  be  so,  though  why  plate 
and  angle  steel  should  not  be  obtained  as  cheap 
or  considerably  cheaper  in  America  than  what  such 
material  costs  our  shipbuilders  is  perhaps  not  an 
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impertinent  question.  In  regard  to  shipping  for  the 
Navy,  considerations  of  official  indecision  and  extra- 
vagance, not  to  say  ineptitude,  are  given  as  account- 
ing for  high  cost  and  slow  production ;  but  these  con- 
siderations do  not  in  the  same  way  affect  merchant 
shipping.  American  shipowners  say  that  they  can 
make  money  by  buying  foreign  ships  and  sailing 
them  under  foreign  flags.  Why  should  they  not  be 
allowed  to  buy  foreign  ships  and  sail  them  under  the 
American  flag?  The  reason  seems  to  be  that  the 
shipbuilding  and  the  various  protected  industries 
do  not  wish  this  to  be  brought  about.  Until 
American  shipowners  are  permitted  to  buy  their 
wares  in  the  cheapest  market,  and  American  ship- 
builders and  steelmakers  are  truly  put  on  their  mettle 
to  reduce  cost  and  secure  possible,  but  at  present 
non-existent,  economies  in  their  work,  they  will 
never  be  brought  into  legitimate  competition  with 
their  foreign  compeers,  and  an  adequate  American 
merchant  navy,  taking  its  due  share  in  the  general 
carrying  of  the  world,  will  still  be  in  the  distance. 
America  must  realise  as  a  whole  that  it  would  be 
easier  and  less  expensive  for  the  nation  to  do  all  in 
its  power  to  make  it  possible  to  have  ships  of  low 
cost  than  to  seek  to  make  high  cost  and  expensively 
operated  ships  profitable  in  the  international  compe- 
tition. In  the  case  of  Germany  there  has  been  some 
departure  from  its  general  protective  policy,  which 
has  been  forced  upon  it,  and  materials  for  shipbuild- 
ing have  been  to  a  considerable  extent  admitted  free 
to  German  shipyards.  These  facts,  together  with 
subsidies  and  other  advantages  given  by  their  Govern- 
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ment  to  German  shipowners,  have  led  to  expansion 
in  German  trade  generally,  and  of  course  to  expan- 
sion in  shipping  and  shipbuilding. 

From  what  has  been  previously  said  as  to  Britain 
supplying  designs  and  exemplar  ships,  it  is  not  to  be 
inferred  that  the  foreign  shipbuilder  and  naval  designer 
have  been  merely  copyists  of  British  methods.  In 
many  respects,  indeed,  British  practice  has  been 
improved  upon  ;  and  in  such  matters  as  the  strength 
of  ships,  average  speed  maintained  at  sea,  the  absence 
of  vibration  at  high  speed,  as  well  as  the  increased 
capacity  and  general  economy  of  ships,  there  is  now 
much  which  British  shipbuilders  must  not  disdain  to 
learn  from  their  foreign  competitors.  This  is  especially 
true  in  matters  with  which  the  employed,  as  well  as 
the  employers,  are  concerned,  viz.  the  working  methods 
and  the  time  worked.  The  greater  steadiness  and 
tractability  of  workers  in  Germany  and  in  America 
form  one  important  reason  for  the  progress  made  in 
recent  times.  There  is  not  the  same  time  lost  or 
wilfully  squandered,  nor  are  the  same  objections 
raised  by  the  workers  in  either  of  these  countries 
to  the  introduction  of  new  and  labour-saving  tools. 
Generally  speaking,  there  is  in  America,  and  also  in 
Germany,  much  less  effort  put  forth  either  to  limit 
the  amount  of  work  a  man  may  do  or  to  fix  uniform 
and  arbitrary  rates  of  pay.  Individual  skill  and 
industry  have  full  play — and  fairer  play — and  with 
a  new  machine  or  with  improved  methods  a  workman 
seeks  to  make  the  most  of  his  opportunities.  Fair 
remuneration  in  this  way  is  easily  arranged  for,  and 
broadly  speaking,  this  has  been  based  on  the  rule 
of  half  the  increased  production  due  to  the  new  tool 
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or  improvement  being  credited  to  the  operator's  wage, 
the  other  half  going  to  the  employer  in  return  for  the 
extra  capital  involved  in  providing  the  improvement. 

The  efforts  made  by  the  workers  in  this  country  to 
limit  the  speed  at  which  a  tool  may  be  worked  and 
to  limit  one  man's  attention  to  one  tool  have,  since 
the  great  engineering  struggle  on  these  questions, 
in  1 897,  been  inoperative  or  at  least  ineffectual ;  but 
as  compared  with  what  obtains  in  America,  there 
is  still  backwardness  here  in  this  respect,  and  workers 
must  still  more  keenly  realise  the  effect  of  such  a 
state  of  matters  on  the  competition  now  being  met 
with  from  foreign  countries.  The  use  of  compressed 
air  and  electric  tools  for  riveting,  drilling,  and  caulk- 
ing is  a  subject  already  fully  dealt  with,  and  it  may 
be  sufficient  here  to  say  generally  that  it  has  been 
more  owing  to  labour  prejudices  and  restrictions  than 
to  any  deficiencies  of  these  tools  for  the  work  to 
be  done  that  they  have  so  far  found  greatly  less 
adoption  in  this  country  than  in  America  and  on  the 
Continent.  British  shipbuilders — workers  as  well  as 
employers — have  in  this  matter,  as  well  as  in  the 
electric  crane  equipment  over  their  berths,  also  already 
fully  referred  to,  examples  of  the  further  possible 
economies  in  cost  of  production.  Their  ready  accept- 
ance and  full  utilisation  by  our  foreign  competitors 
are  matters  which  are  jeopardising  Britain's  long- 
standing position  as  the  greatest  shipbuilding  country 
in  the  world. 

Questions  of  fiscal  policy  are  at  present  agitating 
trade  and  industrial  circles  in  Britain  and  her  Colonies, 
and  without  doubt  the  settlement  of  Mr.  Chamberlain's 
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proposals,  one  way  or  another,  has  a  very  vital  bear- 
ing on  the  continued  eminence  of  British  shipbuilding 
and  shipping.  Should  an  import  duty  be  imposed  on 
shipbuilding  material  from  America  or  the  Continent, 
home  manufacturers  might  welcome  the  change  as 
securing  them  in  the  home  market  "  full  prices  "  ;  but 
as  vendors  and  users  of  cheap  ships,  shipbuilders  and 
shipowners  are  naturally  averse  to  too  indiscrimi- 
nately imposing  a  tax  on  cheap  and  good  material 
from  abroad.  If  foreign  makers  can  supply  suitable 
material  at  less  cost  to  the  consumer  than  our  own, 
it  is  not  only  to  builders'  interest,  but  for  the  ship- 
owners'— and  largely  therefore  the  nation's — benefit 
that  the  foreign  material  be  used.  This  is  the  case  in 
all  its  baldness  for  British  shipbuilding  and  shipping. 
No  doubt  it  is  hard  on  the  home  manufacturers,  but 
they  are  not  the  men  to  sit  down  under  temporary  dis- 
comfiture. New  conditions  and  new  forces  will  stimu- 
late other  methods  and  new  economies.  Meantime, 
as  things  exist,  we  may  generally  endorsg  a  recent 
writer,  to  whom  shipbuilding  in  several  countries  is 
an  open  book,  when  he  says  :  "  Britain  has  no  need 
of  bounties  for  shipbuilding.  As  all  the  materials 
exist  in  the  country,  builders  have  not  to  pay  trans- 
port expenses  and  heavy  import  duties  such  as  handi- 
cap their  competitors.  She  has  a  good  start  and 
a  grand  reputation.  Let  her  not  trade  too  much 
on  either,  but  put  more  system  into  the  management 
of  the  yards,  introduce  automatic  tools  and  the  metric 
system,  keep  up  the  standard  of  the  work  turned  out, 
and  she  has  nothing  to  fear  from  foreign  competition 
on  either  side  of  the  Atlantic." 
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vices in  ships,  126 

Howden's    system    of    forced 
draught,  163 

Hulls,  Jonathan,  steamboat  pro- 
posals of,  1 6 

Hydraulic  power  riveting,  103, 
106,  107 

Industry,  early  Clyde  steamer,  24 

Inglis,  A.  and  J.,  and  double- 
bottom  ships,  53 

Inglis,  Dr.  John,  and  shipbuilding 
science,  119 

Inman  Line,  founding  of,  47 

—  liners,  62,  63 

Insurance  Societies  and  steel  ships, 

73 

"Intermediate"  class  of  ocean 
liners,  80 

Internal  combustion  marine  en- 
gines, 165,  1 66,  167 

Iris  and  Mercury,  first  steel  naval 
ships,  69 

Iron  first  adopted  in  shipbuilding, 
29 

Iron  ship  building,  advantages 
over  wood,  40 

Ironside,  early  iron  sailing  ship, 
38 

Japanese  shipbuilding,  182 
Jenkins,  Professor  Philip,  119 
"Joggling"  of  plate  edges,  98 
John  Randolph,  early  iron  steamer, 

33 

John,  William,  on  water-ballast 
steamers,  53 


Jouffrouy,  Marquis  de,  and  early 
steamers,  17 

Kaiser  Wilhelm  II.,  German 
liner,  66,  154 

King  Edward,  pioneer  turbine 
passenger  steamer,  143 

Kirk,  Alex.  C.,  and  triple  expan- 
sion engines,  78 

Labour,  high  price  of,  188 
Labour-saving  tools,  190,  191 
Lady   Lansdowne,    early   iron 

steamer,  33 
Lairds,  of  Birkenhead,  and  early 

iron  steamers,  33 
La    Savoie    and    La     Touraine, 

French  liners,  64 
Launching  ships,  the  responsibility 

of,  112 
Lifting  and  transporting  facilities 

in  shipyards,  102,  106 
Liquid  fuel,  160 
Lloyd's   Register  of   Shipping, 

founding  of,  37 
| and  steel  for  shipbuilding, 

71 
Lobnitz  and  Co.,   Renfrew,  and 

steam  dredgers,  132 
Londonderry,     turbine     channel 

steamer,   146 

Loongana,  turbine  steamer,  149 
Lorena,  turbine  steam  yacht,  147 
Lucania  and  Campania,  Cunard 

liners,  65 

Majestic  and  Teutonic,  White  Star 

liners,  63 
Marjory,  pioneer  channel  steamer, 

24 

Manchuria  and  Mongolia,  Ameri- 
can liners,  74 

Manxman     turbine    channel 
steamer,  146 

Martell,  Benjamin,  on  bulkhead 
doors,  57 

Materials,  raw,  for  shipbuilding, 
167,  169 

Mercury  and  Iris,  first  steel  naval 
ships,  69 
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Mersey,    the,    as   a  shipbuilding 

centre,  175 
Midland  Railway  Co.'s  steamers, 

145 
Miller.  Patrick, and  early  steamers, 

'9 

Minnesota,  American  steamer,  74 
Models,   experiments  with   ship, 

82,  84,  85 

Motor  launches,  high  speed,  165 
Mould-loft,  operations  in,  89 

Napier,   David  and   Robert,  23, 
25,  26 

—  Robert,  and  early  Cunarders, 

44 

Navigators,  Chinese  and  Cretans 
as,  $ 

—  Grecians  and  Romans  as,  5 
Nickel-steel  in  shipbuilding,  44,  73 
Noah's  Ark,  2,  3 
Normannia,  Hamburg  -  American 

liner,  64 

North-German  Lloyd  liners,  64,66 
Novelties  in  ship  design,  135 

Oceanic,  White  Star  liner,  67 
Ogden,  Francis  B.,  early  screw 

steamer,  45 
Oil  fuel  on  board  ship,  160,  162 

—  Howden's  system,  163 

—  Korting's  system,  163 

Oil  motors  in  small  craft,  164,  165 
Output  of  tonnage,  annual,   179, 

181,  186 
Ores  for  shipbuilding  material,  169 

Papin,   Denis,  and   early  steam- 
boats, 1 6 

Parisian,  Allan  liner,  70 
Parsons    marine    steam    turbine, 

139,  MI 

Persia,  first  iron  Cunard  liner,  47 
Pett,  Phineas,  Master  Shipwright, 

10,  ii 

Phoenicians,  ships  of  the,  4,  5 
Pioneer  iron  ocean  steamers,  34 
Pneumatic  riveters  and  riveting, 

103,  107,  112,  191 
Pressures,  steam-boiler,  78 


Printe  Albert,  first  Tyne-built  iron 
steamer,  32 

/ViwoVoya/,  naval  ship  of  1620,  IO 

Princess  Royal,  early  iron  deep- 
sea  steamer,  34 

Punching  and  shearing  of  plates, 
95 

Quebec,  early  St  Lawrence  steamer, 

26 
Queen   Alexandra,  turbine  river 

steamer,  144 
Queen,  turbine  channel  steamer, 

145 

Rainbow,    early    iron    deep  -  sea 

steamer,  34 
Ramage  and  Ferguson,  and  turbine 

yachts,  147 

Rankine,  Prof.  Macquorn,  36 
Raw   materials  for  shipbuilding, 

167,  169 

Registers  of  shipping,  38,  39 
Riley,  James,  and  steel  for  ship- 
building, 69 

Riveting,  the  work  of,  99,  106,  108 
—  by  hydraulic  and   pneumatic 

power,  106 

Rivet-holes,  punching  the,  95 
Rob  Roy,  pioneer  channel  steamer, 

25 
Robertson,  John,  and  early  marine 

engines,  23,  25 
"  Roller"  ships,  136 
Rome,  galleys  of,  5 
Rotomahana,    first    ocean  -  going 

steel  steamer,  70 
Royal  George,    early  iron   ocean 

steamer,  34 
Royal    Sovereign,    first    deep-sea 

iron  steamer,  34 
Royal  William,  first  steamer  to 

cross  Atlantic,  27 
Rumsey,  James,  and  early  steam- 
boats, 17 
Russell,  Scott,  and  Great  Eastern, 

35.  49 

Russell  and  Co.,  Port  Glasgow, 
work  of,  176 
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Sailing  ships,   proportion 
steamers,  179 

—  fast  clipper,  42 

Savannah  first  uses  steam  on  the 

Atlantic,  27 
Scotia,  last  Cunard  paddle  steamer, 

47 
Scott  Russell,  and  his  work,  35, 

49,87 

Screws  first  applied  to  steamers,  18 
Screw-propulsion  established,  45 

—  advantages  of,  48 

"Scrive  Board,"  preparing  the, 
89 

Seppings,  Sir  Robert,  and  im- 
provements in  shipbuilding,  12 

Servia,  Cunard  liner,  62,  63 

Shearing  and  punching  machines, 

?5 

Shipbuilding    a    thousand    years 

ago,  7 

—  wood,  in  America,  171 

—  and  subsidiary  industries,  172 

—  steel,  introduction  of,  68 
Shipwrights'    prejudices    against 

iron  shipbuilding,  37,  41 

Simons  and  Co.,  William,  Ren- 
frew, and  steam  dredgers,  132 

Sirius,  pioneer  Atlantic  steamer, 
27 

Sivewright,  C.  W.,  and  flanging 
and  riveting  plates,  101 

Smith,  Thomas  Pettit,  and  screw- 
propulsion,  45 

Solent,  the,  and  wood  shipbuild- 
ing, 170 

Sovereign  of  the  Seas,  early  naval 
ship,  12 

Speed  trials  on  the  "  measured 
mile,"  118 

Statistics  of  tonnage  output,  179, 
181,  186 

Steam  first  applied  to  ship-propul- 
sion, 1 6,  20 

Steel  shipbuilding,  introduction 
of,  68 

advantages  of,  71,  72,  73 

—  plates  of  great  length,  121,  122 
Stephen,    Alexander,    and    com- 
posite ships,  42 
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Stephen,  Alex.,  and  Sons,  and 
Allan  liners,  149 

—  Fred.  J.,  and  turbine  steam 
yachts,  147 

Stephenson,  George,  and  iron 
ships,  30 

St.  Louis  and  St.  Paul,  Inter- 
national liners,  65 

St.  Lawrence,  the,  first  steamers 
on,  26 

Stevens,  John,  and  early  steam- 
boats, 1 8 

Strength  calculations  of  iron  ships, 

Subdivision  of  ships  by  bulkheads, 
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Submarine  vessels,  134 

Suez  Canal,  effects  of  opening  of, 

43 

Surface  condensing  engines,  in- 
troduction of,  77 

SwanHunterandWighamRichard- 
son,  105,  156 

Symington,  William,  and  early 
steamboats,  19,  21 

Taylor,  Alexander,  and  triple- 
expansion  engines,  78 

Tea  clippers,  composite,  42 

Teutonic  and  Majestic,  White 
Star  liners,  63 

Thermopylae,  composite  tea  clipper, 

43 
Thomas  Cranage,  American  wood 

steamer,  14 
Tod  and   Macgregor,   and   early 

iron  ocean  steamers,  34 
Tonnage,  annual  output  of,  168, 

179,  181,  186 
Trevithick,     Richard,    and    iron 

ships,  30 

Trial,  the  first  iron  vessel,  29 
Triple-  and  quadruple-expansion 

engines,  77,  78 
-  screw  steamers,  136 
Triremes  of  Rome,  5 
Tubal  Cain,  first  composite  ship, 

42 

Turbine,  steam,  working  principle 
of,  139 
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Turbine  propulsion,  initiation  of, 

139 

Turbtnta,  pioneer  turbine  steamer, 
141 

—  Canadian  lake  turbine  steamer, 

147 

Turret-deck  steamers,  Doxford's, 
127 

Twin-screw  steamers,  first  ocean- 
going, 63,  138 

comparative  safety  of,  6 1 

Tyne,  Wear,  and  Tees  as  ship- 
building centres,  175,  176 

Utnbria    and    Etruria,    Cunard 

liners,  63 
Union  S.  S.  Co.  of  New  Zealand 

and  steel  ships,  70,  149,  152 

—  and  turbine  steamers,  149 
United    Kingdom,    shipbuilding, 

179,  186 
United  States,  shipbuilding,  186 

Velox,  turbine  torpedo-boat  de- 
stroyer, 148 

Vickers,  Sons,  and  Maxim  and 
crane  equipment,  105 

—  and  submarine  vessels,  134 
Vittorian    and     Virginian,    first 

turbine  Atlantic  liners,  76,  151 
Vikings,  the  ships  of,  6,  7,  8 
Viking,  turbine  channel  steamer, 

150 

Viper  and  Cobra,  turbine  torpedo- 
boat  destroyers,  142 
Vulcan,  first  iron  vessel  built  in 

Scotland,  30 

Vulcan  Co.,  Stettin,  and  fast 
Atlantic  liners,  75 

Wallsend  Slipway  and  Engineer- 
ing Co.  and  oil  fuel,  161 


Wallsend  Slipway  and  Engineering 

Co.  and  Cunard  liners,  157 
War  vessels  of  Greece  and  Rome, 

—  of  the  Vikings,  6 
Water-ballast    in    steamers    and 

sailing  ships,  52 
Water-tube  boilers,  78 
Wave-line  theory  of  Scott  Russell, 

83 

Wear,  Tees,  and  Tyne,  as  ship- 
building centres,  175,  176 

Weymouth,  Bernard,  and  com- 
posite ships,  43 

"  Whaleback  "  steamers,  128 

White,  Sir  W.  H.,  on  oil  fuel,  161 

—  on  I.  K.  Brunei,  50 

—  on  internal  combustion  engines, 
1 66 

—  on  twin  and  triple  screws,  137 
White  Star  liners  Britannic  and 

Germanic,  62,  63 

Wilkinson,  John,  and  iron  vessels, 
29 

Williamson,  Captain  John,  and 
turbine  steamers,  143 

Wilson,  Thomas,  builder  of  the 
Vulcan,  30 

Wood,  John,  and  early  steam- 
boats, 23 

Wood  shipbuilding,  14,  171 

Wood  steamer  Thomas  Cranage, 

'4 
Workman,  Clark,  and  Co.,  and 

turbine  liners,  149 
Workmen  and  labour-saving  tools, 

190,  191 

—  employed  in  shipbuilding,  172 

Yarrow  and  Co.  and  turbine 
steamers,  147 

—  and  high-speed  launches,  165 
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Cr.  8vo.    y.  €d. 
Bartholomew  (J.  Q.),  F.R.S.E.     See  C  G. 
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BaatabIe(C.  F.),  M.A.   See  S.Q.S. 
Batson  (Mrs.  Stephen).     A    BOOK   OF 

THE  COUNTRY  AND  THE  GARDEN. 

Illustrated  by  F.  CAKRUTHEKS  GOULD  and 

A.  C.  GOULD.    Demy  8w.    jar.  6d. 
A  CONCISE  HANDBOOK  OF  GARDEN 

FLOW  K  US.     Fcap.  Zvo.    31.  6d. 
Batten  (Loring  W.),  Ph.D.,  S.T.D.    THE 

HEBREW  PROPHET.    Cr.  Zvo.    y.  td. 

net. 
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Beckf ord  ( PeterX     THOUGHTS  ON 
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•MARIE    ANTOINETTE.     With    many 

Portraits   and    Illustrations.      Demy   Svo. 

I2J.  6d.  net. 
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Vol.  i. — THE  BOOK  OP  JOB. 
Blrnstingl  (Ethel).  See  Little  Books  on  Art. 
Bluckmantle  (Bernard).     See  I.P.I,. 
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Bowden(E.  M.).    THE  IMITATION  OF 
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Illustrated.     Demy  Svo.     tas.6d.ntt. 
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A  CONCISE  HANDBOOK  OF  1 
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Brooke  (A.  S.),  M.A.     SLINGSBY  AND 

SLINGSBY  CASTLE.     Illustrated.     Cr. 
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JAPAN.       Illustrated.       Third    Edition. 
Cr.  Svo.    6s. ;  also  Demy  Svo.    6d. 
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Bull  (Paul),  Army  Chaplain.     GOD  AND 
OUR     SOLDIERS.        Second    Edition. 
Cr.  Bro.    6s. 
A  Colonial  Edition  is  also  published. 

Bulley  (Miss).    See  S.O.S. 

Bunyan  (John).  THE  PILGRIM'S  PRO- 
GRESS. Edited,  with  an  Introduction, 
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•N.      Edited    by  C    R.    L. 
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THE  LIFE  AND  LETTERS  OF  OLIVER 
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RICHARD  WAGNER'S   MUSIC 
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Edited  by  ARTHUR  SYMONS,  Fcap.  Bvo, 
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PHILI  UBI  HUMANA  OMNIA  NON 
NISI  SOMNIUM  ESSE  DOCET 
ATOUE  OBITER  PLURIMA  SCITU 
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Cowley  (Abraham).    See  Little  Library. 
Cowper   (William),    THE    1'oi.MS   OF. 
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It  LAKE.     DemySi'O.     ios.6ff.net. 
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RELIGION.     Fcap.  8™.    zs.  6d.  net. 
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Portrait.    Cr.  8vo.    3$.  6d.  net. 
Cruikshank  (G.).     THE   LOVING  P.AL- 

LAD  OF  LORD  BATEMAN.     With  n 

Plates.  Cr.  \6nio.  is.  6d.  net. 
Crump  (B.).  See  A.  L.  Cleather. 
Cunliffe  (Sir  F.  H.  E.),  Fellow  of  All  Souls' 
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A  Colonial  Edition  is  also  published. 
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FATHERS    IN    THE    FAITH.      Fcap. 

Zvo.     j*.  6d. 
Dante.      LA  COMMEDIA    DI    DANTE. 

The  Italian  Text  edited  by  PAGET  TOYNBEE, 

M.A.,D.Litt.    Cr.  &vo.     6s. 
THE  PURGATORIO  OF  DANTE. 

Translated    into    Spenserian   Prose   by  C. 
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D'Arcy(R.  F.),  M.A.     A  NKW  TRIGON- 
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as.  6d. 
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AUGUSTUS JESSOFP,  D.D.    Second Editii 

Cr.  8vo.    6s. 
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TENNYSON.     Second  Edition.    Cr.  Svo. 
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Chi.  i  rofcssorof  Hebrew  in  the 

University  of  Oxford.      SERMONS    ON 

SUBJECTS  CON  .vrni  THK 

Cr.    Svo.       (a. 
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I  >u  jui  J  (Charles).     See  Books  on  Business 
Duin(J.T).,  D.Sc.,andMundelIa(V.  A.). 
\  KRAI,  r.l.KMKNJTARY  SCIENCE. 

Vith   114   Illustrations.      Second  Edition. 

Cr.  8w.     y.  6d. 
Dui5tan(A.  E.),  B.Sc.     See  Junior  School 

looks  and  Textbooks  of  Science. 
Dirham  (The  Earl  of).    A  REPORT  ON 

CANADA.     With  an   Introductory  Note. 

Jentr  %-•<>.    AS.  6J.  net. 
Diitt  (W.  A.).     A  POPULAR  GUIDE  TO 

NORFOLK.     McdinmZvo.    6d.net. 
T4E    NORFOLK    BROADS.      With 

.-olourcd    Illustrations   by    FRANK  SOUTH- 
GATE.    Cr.  Svo.   61.    See  also  Little  Guides. 
Earle(John),  Bishop  of  Salisbury.    MICRO- 

COSMOC.RAPHIK.    OK    A    PIECE   OF 

THE    WORLD    DISCOVERED,     fast 

i6mo.    is  net. 
Edmonds  (Major  J.   E-X   R.E. :   D.A.Q.- 

M.G.     Sec  W.  lUrkbeck  Wood. 
Edwards  (Clement).    SeeS.Q.S. 
Edwards  (W.  Douglas).     Sec  Commercial 

Eyan  (Pierce).    See  I.  P.  L. 

Ejrerton  (H.  E.).  M.A.    A  HISTORY  OF 
BRITISH  COLONIAL  POLICY.     New 
and  Cheaper  Issue.  Demy  Svo.    is.  6d.  net. 
A  Colonial  Edition  is  also  published. 

Rllaby  (C.  Q.).    See  The  Little  Guides. 

i:ilerton(F.  G.).     See  S.  I.  Stone. 

Lllwood  (Thomas),  THE  HISTORY  OF 
THE  LIFE  OF.  Edited  by  C  G.  CRUMP, 
M.A.  Cr.  Svo.  6s. 

Fpictetus.     See  W.  H.  D.  Rouse. 

Erasmus.  A  Book  called  in  Latin  EN- 
CHIRIDION MILITIS  CHRISTIANI, 
and  in  English  the  Manual  of  the  Christian 
Knight. 

From  the  edition  printed  by  Wynken  c!e 
Worde,  1533.     Feat.  Bra      y.  6d.  net. 

FairbrothcnW.  H.),  M.A.  THEPHILO- 
SOPHY  OF  T.  H.  GREEN.  Second 
Edition.  Cr.  Svo.  y.  6d. 

Farrer  (Reginald).     THE  GARDEN  OF 

ASIA.    Second  Edition.     Cr.  Stv.     6*. 

A  Colonial  Edition  is  also  published. 

»Fe*  (Allan).  P.KATTI  I..-  (>F  THE 
SK\  II  CENTURY.  With 

loo  Illustrations.     Denty  Svo.     isv.  &£  net. 

FEI.I  R,     THK     I. IFF.     AND 

OPINIONS  OF  A  KITTEN  OF  SENTI- 
Ml-. VI.  With  1=  Coloured  Plates.  Post 
idmo.  is.  6</.  net. 

Ferrler  (Susan).     See  Little  Library. 

Fidler  (T.  Claxton),  M.liut.  C.E.  See 
Books  on  BUSIIMCS. 


Fielding  (Henry).     See  Standard  Library. 
l;inn  (S.  W.),  M.A.     See  Junior  Examination 

Firth  ^(C.  H.),  M.A.  CROMWELL'S 
ARMY:  A  History  of  the  English  Soldier 
during  the  Civil  Wars,  the  Commonwealth, 
and  the  Protectorate.  Cr.  Svo.  6s. 

Fisher  (Q.  W.),  M.A.  ANNALS  OF 
SHREWSBURY  SCHOOL.  Illustrated. 
Denty  Svo.  ioj.  6d. 

FitzOerald  (Edward).  THE  RUBAIYAT 
OF  OMAR  KHAYYAM.  Printed  from 
the  Fifth  and  last  Edition.  With  a  Com- 
mentary by  Mrs.  STEPHEN  BATSON,  and  a 
Biography  of  Omar  by  E.  D.  Ross.  Cr. 
&vo.  6s.  See  also  Miniature  Library. 

*FitzGerald(H.  P.).  A  CONCISE  HAND- 
BOOK OF  CLIMBERS,  TWINERS, 
AND  WALL  SHRUBS.  Illustrated. 
/''cap.  Bvo.  y.  6d.  net. 

Flecker  (W.  H.),  M.A.,  D.C.L.,  Headmaster 
of  the  Dean  Close  School,  Cheltenham. 
THK  STUDENT'S  PRAYER  BOOK. 
THK  TEXT  OK  MORNING  AND  EVENINO 
PKAVEK  AND  LITANY.  With  an  Introduc- 
tion and  Notes.  Cr.  Svo.  vs.  6d. 

Flux  (A.  W.),  M.A.,  William  Dow  Professor 
of  Political  Economy  in  M'Gill  University, 
Montreal  ECONOMIC  PRINCIPLES. 
Demy  Svo.  js.  6d.  net. 

Fortescue(Mrs.  Q.).  See  Little  Books  on  Art. 
;  Fraser    (David).       A    MODERN    CAM- 
PAIGN;  OR,   WAR  AND  WIRELESS 
TELEGRAPHY  IN   THE  FAR  EAST. 
Illustrated.     Cr.  Svo.    6s. 
A  Colonial  Edition  is  also  published. 

Fraser  (J.  F.).     ROUND  THE  WORLD 
ON  A  WHEEL.     With  too  Illustrations. 
fourth  Edition    Cr.  Svo.     6s. 
A  Colonial  Edition  is  also  published. 

French    (W.),    M.A.      See    Textbooks    of 

Freudenreich  (Ed.  von).  DAIRY  BAC- 
TERIOLOGY. A  Short  Manual  for  the 
Use  of  Students.  Translated  by  J.  R. 
AINSWORTH  DAVIS,  M.A.  Second  Edition. 
Revised.  Cr.  Svo.  is.  (xL 

Fulford(H.  W.),  M.A.  See  Churchman's 
Bible. 

C.  Q.,  and  F.  C.  G.  JOHN  BULL'S  AD- 
VENTURES IN  THE  FISCAL  WON- 
DERLAND. By  CHARLES  GEAKE.  With 
46  Illustrations  by  F.  CARRUTHERS  GOULD. 
Second  Edition.  Cr.  Si'o.  is.  net. 

*GalIaher(D.)and  Stead  (D.  W.).  THE 
COMPLETE  RUGBY  FOOTBALLER. 
With  an  Account  of  the  Tour  of  the  New 
Zealanders  in  England.  With  Illustra- 
tions. Demy  St'O.  los.  6>i.  net. 

(ialllchan  (W.  M.).     See  Little  Guides. 

Uambado (Geoffrey.  Esq.).  See  I.P.L. 

Gaskell  (Mrs.).  See  Little  Library  and 
Standard  Library. 

Gasquet,  the  Right  Rev.  Abbot,  O.S.B.  See 
Antiquary's  Books. 
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Qeorgc(H.B.),  M.A.,  FrllowofNcwCollcRe, 
Oxford.  BATTLES  OF  ENGLISH  HIS- 
TORY. With  numerous  Plans.  Fourth. 
Edition.  Revised,  with  a  new  Chapter 
including  the  South  African  War.  Cr.  wo. 
y.M. 

A  HISTORICAL  GEOGRAPHY  OF  THE 
BRITISH  EMPIRE.  Second  Edition. 
Cr.  8w>.  y.  6d. 

Gibbins  (H.  de  B.),  Litt.D.,  M.A.  IN- 
DUSTRY  IN  ENGLAND  :  HISTORI- 
CAL OUTLINES.  With  5  Maps.  Fourth 
Edition.  Demy  8va.  ros.  6d. 

A  COMPANION  GERMAN  GRAMMAR. 
Cr.  8vo.  is.  bd. 

THE  INDUSTRIAL  HISTORY  OF 
ENGLAND.  Eleventh  Edition.  Revised. 
With  Maps  and  Plans.  Cr.  8vo.  3*. 

ENGLISH  SOCIAL  REFORMERS. 
Second  Edition,    Cr.  8r'p.     is.  6d. 
See  also  Commercial  Series  and  S.Q.S. 

Gibbon  (Edward).  THE  DECLINE  AND 
FALL  OF  THE  ROMAN  EMPIRE. 
A  New  Edition,  edited  with  Notes,  Appen- 
dices, and  Maps,  by  J.  B.  BURY,  M.A., 
Litt.D.,  Regius  Professor  of  Greek  at  Cam- 
bridge. In  Seven  Volumes.  Demy  8vo. 
Gift  top,  8s.  bd.  each.  Also,  Cr.  8vo.  6s. 

MEMOIRS  OF  MY  LIFE  AND  WRIT- 
INGS.     Edited  by  G.    BIRKBECK  HILL, 
LL.D.     De  my  8vo,  Gilt  top.   8s.  bd.    Also 
Cr.  8vo.    6s. 
See  also  Standard  Library. 

(iibson  (E.  C.  S.),  D.D.,  Lord  Bishop  of 
Gloucester.  See  Westminster  Commentaries, 
Handbooks  of  Theology,  and  Oxford  Bio- 
graphies. 

Gilbert  (A.  R.).    See  Little  Books  on  Art. 

Gloag  (M.).     See  K.  Wyatt. 

Godfrey  (Elizabeth).  A  BOOK  OF  RE- 
MEMBRANCE. Edited  by.  Fcap.  8vo. 
is.  bd.  net. 

Godley(A.  D.),  M.A.,  Fellow  of  Magdalen  ! 
College,     Oxford.       LYRA     FRIVOLA. 
Third  Edition.    Fcap.  8vo.     is.  bd. 

VERSES  TO  ORDER.  Second  Edition. 
Fcap.  87/0.  is.  M. 

SECOND  STRINGS.    Fcap.     8vo.    zs.  6<1. 

Goldsmith  (Oliver).  THE  VICAR  OF 
WAKEFIELD.  Fcap.  ^mo.  With  10 
Plates  in  Photogravure  by  Tony  Johannot. 
Leather,  2s.  bd.  net.  See  also  I.P.L.  and 
Standard  Library. 

Goodrich. Freer  (A.).      IN    A    SYRIAN 
SADDLE.     Demy  8vo.    js.  M.  net. 
A  Colonial  Edition  is  also  published. 

Goudge  (H.  L.),  M.A.,  Principal  of  Wells 
Theological  College.  See  Westminster  Com- 
mentaries. 

Graham  (P.  Anderson).    See  S.Q.S. 

Granger  (P.  S.).  M.A.,  Litt.D.  PSYCH- 
OLOGY. Third  Edition.  Cr.  8vo.  zs.6d.  [ 

THE  SOUL  OF  A  CHRISTIAN.  Cr.  8vo.  ! 
6t. 


Gray  (E.  M'Queen).  ( IKK  MAN  PASSAG 

FOR   UNSEEN  TRANSLA  i 

8vo.    as.  bd. 
Gray  (P.  L.),  B.Sc.  THE  PRINCII  ! 

MAGNETISM     AND    II  I 

an    Elementary    Text-Book.       With 

Diagrams.    Cr.  8w.     y.  bd. 
Green  (G.   Buckland),    M.A.,  laf   F<- 

of  St.  John's  College,  Oxon. 

EEK  AND  LATIN    SYNTAX 

tovo.     T,S.  6d. 
Green   (E.   T.),    M.A.      See    Churchman's 

GreenfdTe  (A.  H.  J.),  M.A.  A  HISTORY 
OF  ROME:  During  the  Later  Republic 
and  the  Early  Principate.  In  Six  Volumes. 
DemyZvo.  Vol.  I.  (133-104  B.C.).  iof.  bd. 
net. 

Greenwell  (Dora).     See  Miniature  Libra-y. 

Gregory  (R.  A.).  'I  UK  VAULT  >1 
HEAVEN.  A  Popular  Introduction  to 
Astronomy.  Illustrated.  Cr.  8vo.  is.  "id. 

Gregory  (Miss   E.    C.).       See    Library  of 

Grevjlle  Minor.  A  MODERN  JOURNAL 

Edited    by    J.    A.    Si'KNUiiR.      Cr.     &w. 

3*.  (>d.  net. 

Grubb(H.  C.).  See  Textlx>oksofTecli: 
Guiney       (Louisa       I.).         IIUKKl.1.1 

FROUDE :    Memoranda   and    Comments. 

Illustrated.     Demy  8v0.     loj.  6d.  net. 
Gwynn(M.  L.).     A  BIRTHDAY  BOO 

New  and  cheaper  issue.   Royal  87'fl.   $s.  ne, 
Hackett  (John),  B.D.     A  HIS1 

THE     ORTHODOX      CIH'RCH     O 

CYPRUS.     With  Maps  and  Illustrati 

Demy  &vo.  iss.  net. 
Haddon  (A.  C.),    Sc.D.,    F.R.S.     HEA 

HUNTERS     BLACK,    Wlii 

BROWN.     With  many  Illustrations  and  a 

Map.     Demy  8vo.     1 5.7. 
Hadfield  (R.  A.).    See  S.Q.S. 
Hall  (R.    N.)  and  Neal  (W.  G.).     T1IK 

ANCIENT   RUINS    OF    RHOD1  SIA. 

Illustrated         Second    Edition,     revised. 

Demy  8vo.     i&r.  6d.  net. 

A  Colonial  EJition  is  also  published. 
Hall    (R.    N.).      GREAT     ZIMBABWE. 

With    numerous   Plans   and     Illustrations. 

Second  Edition.     KoyalZvo.    ais.net. 
Hamilton  (F.  J.),  D.D.    See  Byzantine  Texts. 
Hammond  (J.    L.).     CHARLES    I 

FOX.     Demy  8vo.     tos.  6d. 
Hannay  (D.).    A  SHORT  HISTORY  OF 

THE  ROYAL  NAVY,    Illustrated.     Two 

Volumes.    Demy^vo.     -js.dd.each.   Vol.1. 

1200-1688. 
Hannay  (James  O.),  M.A.    THE  SPIRIT 

AND      (IKIC1N        OK      UIUl.STIAN 

MONASTICISM.     Cr.  8vo.  6*. 
THE  WISDOM  OF  THE  DESERT.    Fcap. 

Zvo.     3*.  6d.  net. 
Hare  (A.  T.),  M.A.     THE  CONSTRUC- 

TION  OF  LARGEINDUCTION  O  >  II 

With  numerous  Diagrams.    Demy  Sve.    6s. 


GENERAL  LITERATURE 


Harrison    fC!Ifford\       READING    AND 

Kl  •.     11.  6d. 

Mawthornel  N'athnnich.    See  Little  Library- 

\M>     WISDOM. 

Heath  (I  rank  R.).     See  Little  Guides. 
Heath  (Dudley).    See  Connoisseur's  Library. 
Hello   (L-rnest).      STUDIES  IN   SA1NT- 
SHI1'.      Translated    from    the    French   by 
V.    M.  CRAWKOKD.     FcapSro.     y.6d. 
Henderson  (B.    W.),      Fellow    of    Exeter 
Oxford.        THK     LIFE     AN1» 
i'KI-.  OF    THK     KMPEROR 

NERO.     Illustrated.      New   and  cheaper 
issue.     Demy  3;  t'.     7*.  6d.  net. 
AT  I  N  T  K  U  V  A I  S.     Fcap  Svo.    ss.  6d.  net. 
Henderson  (T.  F.).     See  Little  Library  and 

.lies. 

Henley  ( W.  I  f  ..'f-Crown  Library. 

HensoniH.  H.l,  ?:.!).,  Canon  of  Westminster. 
APOSTOLICCHRISTIAN1TY: 
trated  by  the   Epistles  of  St.   Paul  to  the 
Corinthians.    Cr.  S?>o.    6s. 

:•  T  I  AVI  \:  HISTORICAL  AND 

IONS.     Cr.  S-'o.     6s. 
DISCIPLINE    AND     LAW.      Feat.    Svo. 

is.  6d. 

Herbert  (George).    See  Library  of  Devotion. 
Herbert  of  Cherbury  (Lord).     See  Minia- 
ture Library. 

Hewins   (W.   A.   S.).     B.A.       ENGLISH 
I'K     AND  IN     THK 

H  CENTURY.     Cr.  Svo. 
*s.6d. 

Hewin  (Ethel  M.)  A  GOLDEN  DIAL. 
A  Day  Book  of  Prose  and  Verse.  Fca(-. 
Svo.  2s.  6</.  net. 

Heywood  (W.).    PALIO  AND  PONTE  : 
A   Hook   of  Tuscan  Games.      Illustrated. 
Royalbco.    au.  net. 
HUbert  (T.).     See  Little  Blue  Books. 
Hill  (Clare).     See  Textbooks  of  Technology. 
Hill  (Henry),  15.  A.,  Headmaster  of  the  Boy's 
High  School,  Worcester,  Cape  Colony.     A 
TH     AFRICAN      ARITHMETIC. 
Cr.  Svo.     3J.  6d. 

Hillcjras     (Howard     C.).      WITH    THE 
iRCES.     With  24   Illustrations. 
Second  Edition.    Cr.  Svo.     6s. 

A  Colonial  Edition  is  also  published. 
Hirst  (F.  W.)    See  Books  on  Business. 
Hobhouse   (flmily).      THE   BRUNT   OF 
::.     With  Map  and  Illustrations. 
Cr.  Svo.    6s. 

A  Colonial  Edition  is  also  published. 
Hobhouseil..  T.),  Fellow  of  C.C.C.,  Oxford. 
THK    THEORY    OF    KNOWLEDGE. 
Detny  Svo.     10*.  6<i.  net. 

Hobo.  V    INTERNATIONAL 

I  >K  :  A  Study  of  Economic  Principles. 
-ro.    it.  6d.  net. 

OF  POVERTY.  Fifth  Edition. 
Cr.  Svo.     tt.  6ft. 

ModRkln  (T.),  D.C.L.  S«e  Leaders  of 
Religion. 
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Hodgson  (Mrs.  W.)  HOW  TO  IDENTIFY 
OLD  CHINESE  PORCELAIN.  Second 
Edition.  Post  Svo.  6s. 

Hogg  (Thomas  Jefferson).  SHELLEY 
AT  OXFORD.  With  an  Introduction  by 
R.  A.  STREATKKILD.  Fcaj>.  Svo.  is.  net. 

Holden-Stone  (Q.  de).  See  Books  on 
Business. 

Holdich  (Sir  T.  H.),  K.C.I.E.  THE 
INDIAN  BORDERLAND:  beinc  a 
Personal  Record  of  Twenty  Years.  Illus- 
trated. Detny  St'O.  \os.6d.net. 

A  Colonial  Edition  is  also  published. 

Holdsworth  (VV.  S.).  M.A.  A  HISTORY 
OF  ENGLISH  LAW.  In  Two  Volumes. 
Vol.  I.  Demy  Svo.  ior.  6d.  net. 

Holland  (Canon  Scott).  See  Library  of 
Devotion. 

Holt  (Emily).  THE  SECRET  OF  POPU- 
LARITY :  How  to  Achieve  Social  Success. 
Cr.  Svo.  2s-  °^  **'• 

A  Colonial  Edition  is  also  published. 

HoIyoake(Q.  J.).  THE  CO-OPKKATIVK 
MOVEMENT  TO-DAY.  Fourth  Edition. 
Cr.  Svo.  vs.  6d. 

Hone  (Nathaniel  J.).  Sec  Antiquary's  Books. 

Hoppner.     See  Little  Galleries. 

Horace.     See  Classical  Translations. 

Horsburgh  (E.  L.  S.),  M.A.  WATERLOO  : 
A  Narrative  and  Criticism.  With  Plans. 
Second  Edition.  Cr.  Svo.  55.  See  also 
Oxford  Biographies. 

Horth(A.  C.).  See  Textbooks  of  Technology. 

Horton(R.  F.),D.D.  See  Leaders  of  Religion. 

Hosie (Alexander).  MANCHURIA.  With 
Illustrations  and  a  Map.  Second  Edition. 
Detny  Svo.  js.  6d.  tut. 

A  Colonial  Edition  is  also  published. 

How  (F.  D.).  SIX  GREAT  SCHOOL- 
MASTERS. With  Portraits  and  Illustra- 
tions Second  Edition.  Demy  Svo.  js.  6d. 

Howell(G.).    SeeS.  Q.  S. 

Hudson  (Robert).  MEMORIALS  OF  A 
WARWICKSHIRE  PARISH.  Illustrated. 
Demy  Svo.  151.  net. 

Hughes  (C.  E.).  THE  PRAISE  OF 
SHAKESPEARE.  An  English  Anthol- 
ogy. With  a  Preface  by  SIUNKY  LEE. 
Demy  Svo.  3*.  6d.  net. 

Hughes  (Thomas).  TOM  BROWN'S 
SCHOOLDAYS.  With  an  Introduction 
and  Notes  by  VERNON  RBNUALL.  Leather. 
Royal  32»/<?.  ts.  6V/.  net. 

Hutchinson  (Horace  O.)  THE  NEW 
FOREST.  Illustrated  in  colour  with 
50  Pictures  by  WALTER  TVNDALE  and  4 
by  Miss  LUCY  KEMP  WELCH.  Large 
Detny  St-o.  21  s.  net. 

Hutton  (A.  W.),  M.A.  See  Leaders  of 
Religion  and  Library  of  Devotion. 

Hutton  (Ldward).  THE  CITIES  OF 
UMBRIA.  _  With  many  Illustrations,  of 
which  ao  are  in  Colour,  by  A.  PISA.  Second 
Edition.  Cr.  Svc.  6s. 

A  Colonial  Edition  is  alto  published. 
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ENGLISH  LOVE  POEMS.  Edited  with 
an  Introduction.  Fcaf>.  Bva.  y.  (xf.  net. 

Hutton  (R.  H.).     See  Leaders  of  Religion. 

Mutton  (W.  H.),  M.A.  THE  LIFE  OF 
SIR  THOMAS  MORE.  With  Portraits. 
Second  Edition.  Cr.  Bva.  5*.  See  also 
Leaders  of  Religion. 

Hyett  (F.  A.X  A  SHORT  HISTORY  OF 
FLORENCE.  Demy  Bva.  jt.  6d.  tut. 

Ibsen  (Henrlk).  BRAND.  A  Drama. 
Translated  by  WILLIAM  WILSON.  Third 
Edition.  Cr.  Bva.  y.  6d. 

Inge  (W.  R.),  M.A.,  Fellow  and  Tutor  of 
Hertford  College,  Oxford.  CHRISTIAN 
MYSTICISM.  The  Hampton  Lectures  for 
1809.  Demy  Bva.  us.  did.  net.  See  also 
Library  of  Devotion. 

Innes(A.  D.),  M.A.  A  HISTORY  OF  THE 
BRITISH  IN  INDIA.  With  Maps  and 
Plans.  Cr.  Bva.  6s. 

ENGLAND  UNDER  THE  TUDORS. 
With  Maps.  Demy  Bva.  ios.  6d.  net. 

Jackson  (C.  E.),  B.A.  See  Textbooks  of 
Science. 

Jackson  (S.),  M.A.     See  Commercial  Series. 

Jackson  (P.  Hamilton).    See  Little  Guides. 

Jacob  (F.),  M.A.  See  Junior  Examination 
Series. 

Jeans  (J.  Stephen).  See  S.  Q.  S.  and  Busi- 
ness Books. 

Jeffreys(D.Qwyn).  DOLLY'S  THEATRI- 
CALS. Described  and  Illustrated  with  24 
Coloured  Pictures.  Super  Royali6mo.  as.6d. 

Jenks  (E.),  M.A.,  Reader  of  Law  in  the 
University  of  Oxford.  ENGLISH  LOCAL 
GOVERNMENT.  Cr.  Bvo.  as.  6d. 

Jenner  (Mrs.  H.).    See  Little  Books  on  Art. 

Jessopp  (Augustus),  D.D.  See  Leaders  of 
Religion. 

•  Jevons  (F.  B.),  M.A.,  Litt.D.,  Principal  of 
Hatfield  Hall.  Durham.  RELIGION  IN 
EVOLUTION.  Cr.  Bva.  3*.  6d.  net. 

See  also  Churchman's  Library  and  Hand- 
books of  Theology. 

Johnson  (Mrs.  Barham).  WILLIAM  BOD- 
HAM  DONNE  AND  HIS  FRIENDS. 
Illustrated.  PemyZvo.  ios.dd.net. 

Johnston  (Sir  H.  H.),  K.C.B.  BRITISH 
CENTRAL  AFRICA.  With  nearly  200 
Illustrations  and  Six  Maps.  Third  Edition. 
Cr.  4/0.  iBs.  net. 

A  Colonial  Edition  is  also  published. 

Jones   (R.     Crompton),     M.A.      POEMS 
OF  THE  INNER  LIFE.    Selected  by.  , 
Eleventh  Edition.    Fcap.  Bva.     at.  6d.  net. 

Jones  (H.).     See  Commercial  Series. 

Jones  (L.  A.  Atherley),  K.C.,  M.P.,  and 
Bellot  (Hugh  H.  L.).  THE  MINERS' 
GUIDE  TO  THE  COAL  MINES 
REGULATION  ACTS.  Cr.Bva.  as.  6d.  net. 

•COMMERCE  IN  WAR.  Demy  Bvo.  ait. 
net. 

Jonsou  (Ben).    Sec  Standard  Library. 


Julian   (Lady)  of    Norwich. 

TIONS  OF  DIVINK  LOVE.  Edited  by 
GRACE  WARRACK.  Cr.  Bvo.  3*.  M. 

Juvenal.     See  Classical  Translations. 

•Kappa.'  LET  YOUTH  BUT  KNOW: 
A  Plea  for  Reason  in  Education.  Cr.  Bva. 
3*.  6d.  net. 

Kaufmann  (M.).    See  S.  Q.  S. 

Keating  (J.  F.),D.L>.    THE  AGAP1 
THE  EUCHARIST.    Cr.  Bvo.    3.. 

Keats  (John).    THE  POEMS  OF.     i 
with  Introduction  and  Notes  by  E.  de  Selin- 
court,  M.A.     Demy  Bva.     js.  6d.  HI  : 
also  Little  Library,  Standard  Library,  and 
E.  de  Selincourt. 

Keble(John).    THE  CHRISTIAN  N 

With  an  Introduction  and  Notes  by  W.  LOCK. 
D.D.,  Warden  of  Keble  College.  Illustrated 
by  R.  ANNING  BKI  i .  Third  Edition,  f'cap. 
Bvo.  y.  6d.  ;  padded  morocco,  51.  See  also 
Library  of  Devotion. 

Kempls  (Thomas  a).  TH  I.  I M ITATION 
OF  CHRIST.  With  an  Introduction  by 
DEAN  FARRAR.  Illustrated  by  C.  M.  GERE. 
Third  Edition.  Fcap.  Bva.  31.  6<£;  padded 
morocco,  y. 

Also  Translated  by  C.  BIGG,  D.D.  Cr. 
Bva.  3*.  6d.  See  also  Library  of  Devotion 
and  Standard  Library. 

Kennedy     (Bart.).        THE     ORE 
SPHINX.     Cr.Bva.     y.txt.nrt. 
A  Colonial  Edition  is  also  pub! 

Kennedy  (James  Houghton),  D.D.,  As 
ant  Lecturer  in  Divinity  in  the  University  of 
Dublin.     ST.   PAUL'S    SECOND 
THIRD  EPISTLES  TO  THE  CORIN- 
THIANS. With  Introduction,  Dissertations 
and  Notes.     Cr.  Bva.  6s. 

Kestell  (J.  D.).    THROUGH  SHOT  AND 
FLAME  :  Being  the  Adventures  and   Ex- 
periences  of  J.  D.  KESTELL,  Chaplain   to 
General  Christian  de  Wet.      Cr.  Bva.    6s. 
A  Colonial  Edition  is  also  published. 

Kimmlns  (C.  W.),  M.A.     THE  CH  ! 
TRY  OF  LIFE  AND  HEALTH.    Illus- 
trated.    Cr.  Bvo.     as.  6rf. 

Kinglake  (A.  W.).    See  Litt.e  Library. 

Kipling  (Rudyard).      BARRACK-R 
BALLADS.      yW    Thousand.      Twenty- 
first  Edition.    Cr.  Bva.    6s. 
A  Colonial  Edition  is  also  published. 

THE  SEVEN  SEAS.  6and  Thousand.  Tenth 
Edition.     Cr.  Bra.    6s. 
A  Colonial  Edition  is  also  published. 

THE  FIVE    NATIONS.      4ist   Th, 
Second  Edition.     Cr.  Bva.     6s. 

A  Colonial  Edition  is  nlsopubli-heil 

DEPARTMENTAL  DITTIES.    Sixteenth 
Edition.    Cr.  Bva.    6s. 
A  Colonial  Edition  is  also  published. 

•Knight  (Albert  E.).    THE  COMPLETE 
CRICKETER.     Illustrated.     Demy  Bva. 
•js.  6d.  net. 
A  Colonial  Edition  is  also  published. 
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Knowtin?  (R.  J.I,  M.A.,  Professor  of  New 
t     King's    College, 

London.     See  Westminster  Commentaries. 
Lamb  (Charles  and  Mary),  THE  WORKS 
OF.     Edited  by  E.  V.  LUCAS.     Illustrated. 
/«  Seven  Volumes.  Demy  Svo.   js.  fid.  each. 
THE  LIKE  OF.    See  E.  V.  Lucas. 

See  also  Little  Library. 
Lambert  (F.  A.  H.).    See  Little  Guides, 
l.ambros  (Professor).    See  Byzantine  Texts. 
Lane- Poole  f  Stanley).    A  HISTORY  OF 
1'T  IN  THE  MIDDLE  AGES.  Fully 
Illustrated.     Cr.  Svo.     6s. 
Lanjrbridjce  (F. ),  M.  A.  BALLADS  OF  THE 
'.  V  L  :  Poems  of  Chivalry,  Enterprise, 
.ige,  and  Constancy.    Second  Edition. 
Cr.  Svo.    2j.  6d. 
Law  (William).     See  Library  of  Devotion 

Standard  Library. 

Leach  (Henry).  THE  DUKE  OF  DEVON- 
SHIRE. A  Biography.  With  12  Illustra- 
tions. Demy  Svo.  i2S.6d.net. 

A  Colonial  Edition  is  also  published. 
•Us    Braz   (Anatole).      THE  LAND  OF 
PARDONS.     Translated  by  FRANCES  M. 
GOSTLING.     Illustrated  in  colour.    Crown 

LeeOCaptaln  L.  Melville).  A  HISTORY 
OF  POLICE  IN  ENGLAND.  Cr.  Svo. 

LeiJrh(Percival).  THE  COMIC  ENGLISH 
C;  RAM  MAR.  Embellished  with  upwards 
of  50  characteristic  Illustrations  by  JOHN 
LEECH.  Post  i6mo.  2*.  6d.  net. 

Lewes  (V.  B.),  M.A.  AIR  AND  WATER. 
Illustrated.  Cr.  Sro.  zs.  6d. 

•Lewis  (Mrs.  Gwynn).  A  CONCISE 
HANDBOOK  OF  GARDEN  SHRUBS. 
Illustrated.  Fcap.  Svo.  y.6d.  net. 

Lisle  (Fortunlede).   See  Little  Books  on  Art. 

Littlehales(H.).     See  Antiquary's  Books. 

Lock  (Walter),  D.D.,  Warden  of  Keble 
College.  ST.  PAUL,  THE  MASTER- 
BUILDER.  Second  Edition.  Cr.  Svo. 
V-  6d. 

THE  BIBLE  AND  CHRISTIAN  LIFE. 
Cr.  Svo.  6s. 

See  also  Leaders  of  Religion  and  Library 
of  Devotion. 

Locker  (F.).     See  Little  Library. 

Longfellow  (H.  W.).     See  Little  Library. 

Lorimer  (George  Horace).  LETTERS 
FROM  A  SELF-MADE  MERCHANT 
TO  HIS  SON.  Fourteenth  Edition.  Ct. 
Svo.  6s. 

A  Colonial  Edition  is  also  published. 

OLD  GORGON  GRAHAM.  Second  Edition. 
Cr.  Svo.    6s. 
A  Colonial  Edition  is  also  published. 

Lover  (Samuel).     Sec  1.  P   I.. 

E.  V.  L.  and  C.  L.(O.  ENGLAND  DAY  BY 
DAY  :  Or,  The  Englishman's  Handbook  to 
Efficiency.  Illustrated  by  G ROUGH  MORROW. 
Fourth  Edition.  Fcafi.  4A>.  if.  net. 


Lucas  (E.  V.).  THE  LIFE  OF  CHARLES 
LAMB.  With  numerous  Portraits  and 
Illustrations.  Third  Edition,  Two  Vols. 
Demy  Svo.  sis.  net. 

A  Colonial  Edition  is  also  published. 

A   WANDERER   IN   HOLLAND.      With 
many  Illustrations,  of  which  20  are  in  Colour 
by  HERBERT  MARSHALL.     Fifth  Edition. 
Cr.  Svo.    6s. 
A  Colonial  Edition  is  also  published. 

THE  OPEN  ROAD  :  a  Little  Hook  for  Way- 
farers. Ninth  Edition.  Fcap.  Svo.  5*.  ; 
India.  Paf>er,  js.  6d. 

THE  FRIENDLY  TOWN  :  a  Little  Book 
for  the  Urbane.  Second  Edition,  tcap. 
Svo.  5J. :  India  Paper,  71.  6d. 

Lucian.     Sec  Classical  Translations. 

Lyde  (L.  W.),  M.  A.     See  Commercial  Series. 

Lydon(Noel  S.).     See  Junior  School  Books. 

Lyttelton(Hon.  Mrs.  A.).  WOMEN  AND 
THEIR  WORK.  Cr.  8vo.  ss.  6</. 

M.  M.  HOW  TO  DRESS  AND  WHAT  TO 
WEAR.  Cr.  Svo.  is.  net. 

Macaulay  (Lord).    CRITICAL  AND  HIS- 
TORICAL ESSAYS.  Edited  by  F.  C.  MON- 
TAGUE, M.A.  Three  Volumes.   Cr.  Svo.  iSs. 
The  only  edition  of  this  book  completely 
annotated. 

M 'Allen  (J.  E.  B.;,  M.A.  See  Coramercia. 
Series. 

MacCulloch    (J.    A.).       See     Churchman's 

MacCunn (Florence  A.).  MARYSTUART. 
With  over  60  Illustrations,  including  a 
Frontispiece  in  Photogravure.  Demy  Svo. 
jos.  6d.  net. 

A  Colonial  Edition  is  also  published.    See 
also  Leaders  of  Religion. 

McDermott(E.  R.).    SeeiBooks  on  Business, 

M'Dowall(A.  S.).    See  Oxford  Biographies. 

Mackay  (A.  M.).    See  Churchman's  Library. 

Magnus  (Laurie),  M.A.  A  PRIMER  OF 
WORDSWORTH.  Cr.  Svo.  2J.  &/. 

Mahaffy(J.  P.),  Lift.D.    A  HISTORY  OF 
THE  EGYPT  OF  THE  PTOLEM11 
Fully  Illustrated.    Cr.  Svo.    6s. 

Maitland(F.W.),  LL.D.,  Downing  Professor 
of  the  Laws  of  England  in  the  University  of 
Cambridge.  CANON  LAW  IN  ENG- 
LAND. Royal  Svo.  7*.  6d. 

Maiden  (H.  E.).  M.A.  ENGLISH  RE- 
CORDS. A  Companion  to  the  History  of 
England.  Cr.  Svo.  v.  6d. 

THE  ENGLISH  CITIZEN:  HIS  RIGHTS 
AND  DUTIES.  Third  Edition.  Cr.Svo. 
is.6d. 

A  SCHOOL  HISTORY  OF  SURREY. 
Illustrated.  Cr.  Svo.  is.  6d. 

Marchant  (E.  C.),  M.A.,  Fellow  of  Peter- 
house,  Cambridge.  A  GREEK  ANTHO- 
LOGY Second  Edition.  Cr.  Bvo.  y.  6d. 

Marchant  (C.  E.)),  M.  A.,  and  Cook(A.  M.), 
M.A.  PASSAGES  FOR  UNSEK.N 
TRANSLATION.  Third  Edition.  Cr. 
Svo.  y.  6d. 
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Marlowe  (Christopher).  See  Standard 
Library. 

Marr(J.  E.),  F.R.S.,  Fellow  of  St  John's  Col- 
IfKc.  Cambridge.  THE  SCIENTIFIC 
STUDY  OF  SCENERY.  Second  Edition. 
Illustrated.  Cr.  8vo.  6s. 

AGRICULTURAL  GEOLOGY.  Illustrated. 
Cr.  8»t>.  6s. 

Marvell  (Andrew).     See  Little  Library- 

Masefleld  (John).  SEA  LIFE  IN  NEL- 
SON'S TIME.  Illustrated.  Cr.  8vo. 
y.  6</.  net. 

•ON  THE  SPANISH  MAIN.    With   1'or- 
tuitsand  Illustrations.    Demyftvo.    lot.  6J. 
net. 
A  Colonial  Edition  is  also  published. 

Maskeil  (A.).     Sec  Connoisseur's  Library. 

Mason  (A.  J.),  D.D.  Sec  Leadersof  Religion. 

Massee  (George).  TH K  EVOLUTION  OF 
\'\ .  A  N  T  J  J  KE :  Lower  Forms.  Illustrated. 
Cr.  8t'0.  3s.  6d. 

Massinjjer  (P.).     See  Standard  Library. 

Masterman  (C.  F.  Q.),  M. A.  TENNYSON 
AS  A  RELIGIOUS  TEACHER.  Cr. 
Svo.  dr. 

*Matheson(Hon.  E.  F-).  COUNSELS  OF 
LIFE.  Fcap.'&vo.  2S.6d.net. 

May  (Phil).  THE  PHIL  MAY  ALBUM. 
Second  Edition.  4  to.  is.  net. 

Mellows  (Emma  S.).  A  SHORT  STORY 
OF  ENGLISH  LITERATURE.  Cr. 
8vc>.  $s.  6ti. 

Methuen  (A.  M.  S.).     THE   TRAGEDY 
OF  SOUTH  AFRICA.     Cr.  &vo.    -a.  net. 
A/soCr.&vo.     yi.net. 
A  revised   and   enlarged    edition  of    the 
author's     '  Peace    or    War     in     South 
Africa. ' 

ENGLAND'S  RUIN  :  DISCUSSED  IN  Six- 
TEEN  LETTERS  TO  THK  RIGHT  HON. 
JosBi-ii  CHAMBERLAIN,  M.P.  Seventh  Edi- 
tion. Cr.  Zvo.  yi.  net. 

Michel!  (E.  B.).  THE  ART  AND  PRAC- 
TICE OF  HAWKING.  With  3  Photo- 
gravures  by  G.  E.  LODGE,  and  other  Illus- 
trations. Demy  8vo.  ioi.  6d. 

Millals  (J.  Q.).  THE  LIFE  AND  LET- 
TERS  OF  SIR  JOHN  EVERETT 
MILLAIS,  President  of  the  Royal  Academy. 
With  many  Illustrations,  of  which  2  are  in 
Photogravure.  New  Edition.  Demy  8vt>. 
js.  6d.  net. 
A  Colonial  Edition  is  also  published. 

*Millln(a.  P.).  PICTORIAL  GARDEN- 
ING.  Illustrated.  Cr.  8vo.  3*.  6d.  net. 

Mllll*  (C.  T.),  M.I.M.E.  See  Textbooks  of 
Technology. 

Milne  (J.  Q.),  M.A.  A  HISTORY  OF 
ROMAN  EGYPT.  Fully  Illustrated. 
O.fttw.  fit. 


Milton  (John),  Till.  I 

ENGLISH    AND    LATIN,  Conn. 

several  times.     Printed  by  his  true  • 
The  Songs  were  set  in  Musi. 

HENRY  LAWES,  Gentleman  of  thr 

Chappel,  and  one  of  His  Majesties  i 

Musick. 

Printed  and  publish 'd  according  i 
Printed  by  RUTH  RAWORTH   f 

niRKY  MOSELEV,  and  are  to  )•• 

signe  of  the  Princes  Armcs  in  Pauls  Church- 
yard, 1645, 
See  also  Little  Library  Standard  Lilirai  y, 

and  R.  F.  Towndrow. 
Minchin  (H.  C.),M.A.    See  R.  I 
Mitchell(P.  Chalmers),  M.A. 

OF  BIOLOGY.     Illustrated.     Srcf 

tion.    Cr.  8t't>.    6s. 
Mitton  (d.  E.).    JANE   AUS I  I  \     VND 

II  ER  'J'l.MES.     With  many  I 

Illustrations.     Secanti  Edition.     Demylvo. 

IQS.  6d.  net. 

A  Colonial  Edition  is  also  pul.': 
'Moll  (A.).'     Sec  Hookson  lUi-i. 
Moir  (D.  M.).     See  Little  Library. 
Money  (L.  Q.  Chiozza).    Kh 

POVERTY     Second  Edition    Demy  Zvo. 

5J.  net. 

Montaljpie.    See  C.  F.  Pond. 
Moore  (H.  E.).    See  S.  Q.  S. 
Moran(ClarcnceQ.).  See  Kockson  Busi 
More  (Sir  Thomas).    See  Standard  Lite 
Morflll  (W.  K.\  Oriel  College,  • 

HISTORY  OK  Kl 

THK    GREAT    TO    ALEXANDER    1 

With  M.ips  and  Plans.     Cr.  &m>.     y.  6tt. 
Morlch  (R.  J.),  late  of  Clifton  College 

School  Examination  Series. 
*Morrls(J.).    TH  E  MAM-  US  or  I.M'AN. 

With    many    portraits    and     Illustrations. 

Demy  8vo.     1 2j.  6d.  net. 

A  Colonial  Edition  is  also  published. 
Morris  (J.  E.).    See  Little  Gui 
Morton  (Miss  Anderson).    See  Miss  Brod- 

THE  'MOTOR  YEAR-BOOK  FOR  1906. 

With   many    Illustrations    and    Diagra 

Demy  &vo.     js-  &<*•  nef- 
Moule(H.  C.  Q.),  D.D.,  Lord  Bishop 

ham.     See  Leadersof  Religion. 
Muir   (M.    M.    Pattison),     M.A.       THE 

CHEMISTRY    OF    FIRE.      Illustrated. 

Cr.  8vt>.     vs.  f>d. 

Mundella  (V.  A.),  M.A.    See  J.  T.  Dunn. 
Munro(R.),  LI..  I).     See  Antiquary's  Books. 
Naval  Officer  (A).    See  I.  J>.  L. 
Neal(W.  O.).     SeeR.  N.  Hall. 
Newman  (J.  H.)  and  others.    See  Library 

of  Devotion. 

Nichols  (J.  B.  B.).     See  Little  Library. 
Nicklin     (T.),     M.A.       EXAMINATION 

PAPERS  IN  THUCYDIDES.  Cr.  too.  *i. 
Nimrod.     See  I.  P.  L. 
Norgate   (O.    Le   U.).       SIR   WALTER 

SCOTT.  Illustrated.  JJtmytoo.  it.  64,  tut, 
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NorreR-aard   (B.    \V.).     THE    GREAT 
SIl.i  ,  L  :  The  Investment  and  Fall  of  Port 
Arthur.  Illustrated.  Demytyfo.  loj.  t>d.  net. 
Northcote  (James),  R.A.  THE  C« 

UK  JAMKS  NORTHCOTE, 
R.A.,  AND  JAMKS  \VAK1».  Edited  by 
KRNRST  FLKTCHKR.  With  many  Portraits. 
J>entyZvo.  lof.  M. 

Norway  (A.  H.).    NAPLES.    With  25  Col- 

!  Illustrations  by  MAURICE  GREIPFEN- 

ii A>  !i      Cr.  Svo.    6s. 

Novalls.  T  \TSAISAND 

.HteJby  Mi^, 

.  I'IKCH.     i'cap.  Svo.     3*.  6d. 
OKlfield    (W.    J.),    Canon    of   Lincoln. 
A  I'KIMER    OF    RELIGION.     Feat  Svo. 

3S.6d. 

Olipbant  (Mrs. ).    Sec  Leaders  of  Religion. 
Otnan(C.  W.C.),  M.A.,  Fellow  of  All  Souls', 
Oxford.   A  H 1STORY  OF  THE  ART  OF 
WAR.     Vol.   ii.:  The  Middle  Ages,  from 
the  Fourth  to  the  Fourteenth  Century,   Illus- 
trated.   Demy  Svo.     ior.  6d.  net. 
Ottley  (R.  L,),    D.D.      See    Handbooks  of 

Theology  and  Leaders  of  Religion. 
Overton  (J.  H.).     See  Leaders  of  Religion. 
Owen  (Douglas).    See  Books  on  Business. 
Oxford  (M.  N.).  of  Guy's  Hospital.  A  HAND- 
BOOK  OF  NURSING.      Third  Edition. 
Cr.  Svo.    3*.  6d. 

Pakes  (W.  C.  C.).    THE  SCIENCE  OF 

HVGIKNE.    Illustrated.    Demy  Svo.    i5s. 

J'almer(Frederick).   WITH  KUROKI  IN 

M  A  N  C  H  U  R  I  A.      Illustrated.      Third 

:ion.     Demy  Svo.     js.  6d.  net. 
A  Colonial  Edition  is  also  published. 
f>arker  (Gilbert).     A  LOVER'S  DIARY. 

J-ca/>.  Svo.    5*. 
Parkes  (A.  K.).     SMALL  LESSONS  ON 

< :  R  EAT  TRUTHS.     Fcap.  Sro.     it.  64. 
Parkinson  (John).    PARADLSI  IN  SOLE 
AlJlsUS    TERRESTRIS,    OR     A 
>  OF  ALL  SORTS  OF  PLEA- 
SANT FLOWERS.     Folio.     £4, 45.  net. 
Parmenter  (John).  1IKLIO-TROPES,  OR 
FOR  SUNDIALS,  ^25. 
.:••(!   by  PERCIVAL    LANDON.     Quarto, 
y.  6d.  nft. 
Parmentler  (Prof.   Leon).    See  Byzantine 

Pascal.     See  Library  of  Devotion. 

n     (George).      SOCIAL     CARICA- 

'•ES     IN     THE      EIGHTEENTH 

>  1'URY.  Imfitrial  Quarto.  £3,  iz».  (xi. 

nft.    Steals  Little  Hookson  Art  and  I. P.L. 

Pater«on(W.  K.)(|',rnjamin  Swift).    I 

*v'l'l  .  8r'o.    v.  (>d.  net. 

I'att.-rsnn.A.  H.).    NOTES  OF  AN  EAST 
KALI. ST.      Illustrated  in 
Colour  by  F.  SOOTMOATE.    Second  Edition. 
Cr.  tiv.    6t. 


NATURE  IN  EASTERN  NORFOLK. 
A  series  of  observations  on  the  Birds, 
Fishes,  Mammals,  Reptiles,  and  stalk- 
eyed  Crustaceans  found  in  that  • 
Lourhood,  with  a  list  of  the  species.  With 
13  Illustrations  in  colour,  by  FKANK 
SOUTHGATE.  Second  Edition.  Cr.  Zvo.  6s. 

Peacock  (N.).    See  Little  Books  on  Art. 

Pearce  (E.  H.),  M.A.  ANNALS  OF 
CHRIST'S  HOSPITAL.  Illustrated. 
Demy  &vo.  ^s.  6d. 

Peel  (Robert),  and  Minchin  (H.  C.),  M.A. 
OXFORD.  With  100  Illustrations  in 
Colour.  Cr.  Svo.  6t. 

Peel  (Sidney),  late  Fellow  of  Trinity  College, 
Oxford,  and  Secretary  to  the  Royal  Com- 
mission on  the  Licensing  Laws.  PRACTI- 
CAL LICENSING  REFORM.  Second 
Edition.  Cr.  Svo.  is.  6d. 
•  Peters  (J.  P.),  D.D.  See  Churchman's 
Library. 

Petrie(W.M.Fllnders),p.C.L.,  LL.D.,  Pro- 

fessor  of  Egyptology  at  University  College. 

A   HISTORY  OF    EGYPT,    FKOM    THE 

EARLIEST  TIMES  TO  THE  PRESENT  DAT. 

Fully  Illustrated.      In  six  vefames.     Cr. 

Svo.    6s.  each. 
VOL.   i.     PREHISTORIC    TIMES    TO    XVIrH 

DYNASTY.    Fifth  Edition. 
VOL.    n.      THE     XVllTH     AND     XVIIlTH 

DYNASTIES.    Fourth  Edition. 
VOL.  in.    XIXTH  TO  XXXTH  DYNASTIES. 
VOL.  iv.    THE  EGYIT  OK  THE  PTOLEMIES. 

J.  P.  MAHAFFY,  Litt.D. 
VOL.  v.    ROMAN  EGYPT.  J.  G.  MILNE,  M.A. 
VOL.  vi.     EGYPT    IN    THE    MIDDLE    AGES. 

STANLEY  LANK-POOLE,  M.A. 
RELIGION     AND     CONSCIENCE     IN 

ANCIENT   EGYPT.       Illustrated.      Cr 

Svo.    as.  6d. 
SYRIA  AND  EGYPT,  FROM  THE  TELL 

ELAMARNA TABLETS.  Cr.  Svo.  21.  6d. 
EGYPTIAN  TALES.     Illustrated   by  TRIS- 
TRAM ELLIS.    /»  Two  Volumes.    Cr.  Svo. 

rr.  6d.  each. 
EGYPTIAN  DECORATIVE  ART.      With 

120  Illustrations.     Cr.  Svo.     31.  kd. 
Phillips  (W.  A.).     See  Oxford  Biographies. 
Phillpotts  (Eden).    MY  DEVON  Y  i 

With   38    Illustrations  by  I.    LEY   PKTHY- 

BRIDGE.      Second  and   Cheaper  Edition. 

Large  Cr.  Svo.     6s. 
UP     ALONG     AND     DOWN     ALONG. 

Illustrated     by     CLAUDE      SHEPPEKSON. 

Cr.  4(0.     5*.  net. 

A  volume  of  poems. 
Pienaar  (Philip).     WITH   STEYN  AND 

J'l.    WET.     Second   Edition.      Cr.    Svo. 

y.  6d. 

A  Colonial  Edition  is  also  published. 
IMarr  (Victor  G.) and  Walton  (F.  W.).     A 
•"1,      HISTORY    OF    MIDULE- 

IllirMrated.     Cr.  8t\«.     it.  (td. 
Plato.     See  Standard  Library. 
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Plautus.  THE  CAPTIVI.  Edited,  with 
an  Introduction,  Textual  Notes,  and  a  Com- 
mentary, by  W.  M.  LINDSAY,  Fellow  of 
Jesus  College,  Oxford.  Demy  Svo.  tor.  6d. 
net. 

Plowden-Wardlaw  (J.  T.).  B.A.,  King's 
College,  Cambridge.  See  School  Examina- 
tion Series. 

Pocock  (Roger).     A  FRONTIERSMAN. 
Third  Edition.    Cr.  Svo.    6s. 
A  Colonial  Edition  is  also  published. 

Podmore    (Frank).      MODERN    SPIRI- 
TUALISM.     Two  Volumes.     Demy  Svo. 
sis.  rut. 
A  History  and  a  Criticism. 

Poer    (J.    Patrick    Le).      A    MODERN 
LEGIONARY.    Cr.  Svo.    6s. 
A  Colonial  Edition  is  also  published. 

Pollard  (Alice).     See  Little  Books  on  Art. 

Pollard  (A.  W.).  OLD  PICTURE  BOOKS. 
Illustrated.  Demy  Svo.  js.6ti.net. 

Pollard  (Eliza  F.).    See  Little  Books  on  Art. 

Pollock  (David),  M.I.N.A.  See  Books  on 
Business. 

Pond  (C.  P.).  A  DAY  BOOK  OF  MON- 
TAIGNE. Edited  by.  Fcap.  Svo.  y.  6d. 
net. 

Potter  (M.  C.),  M.A.,  F.L.S.  A  TEXT- 
BOOK  OF  AGRICULTURAL  BOTANY. 
Illustrated.  Second  Edition.  Cr.  Svo. 
4*.  6d. 

Power  (J.  O'Connor).  THE  MAKING 
OF  AN  ORATOR.  Cr.  Svo.  6s. 

Pradeau  (Q.).  A  KEY  TO  THE  TIME 
ALLUSIONS  IN  THE  DIVINE 
COMEDY.  With  a  Dial.  Small  quarto. 
y.6d. 

Prance  (d.).     See  Half-Crown  Library. 

Prescott(0.  L.).  ABOUT  MUSIC,  AND 
WHAT  IT  IS  MADE  OF.  Cr.  Svo. 

Price  (U*L.),  M.A.,  Fellow  of  Oriel  College. 
Oxon.  A  HISTORY  OF  ENGLISH 
POLITICAL  ECONOMY.  Fourth  Edi- 
tion.  Cr.  Svo.  is.  6d. 

Primrose  (Deborah).  A  MODERN 
BCEOTIA.  Cr.  Svo.  6s. 

Puffin  and  Rowlandson.  THE  MICRO- 
COSM OF  LONDON,  OR  LONDON  IN 
MINIATURE.  With  104  Illustrations  in 
colour.  /«  Three  Volumes.  Small  410. 
£3.  31.  net. 

1 Q '  (A.  T.  Qulller  Couch).  See  Half-Crown 
Library. 

Ouevedo  Villegas.     See  Miniature  Library. 

U.R.  and  E.S.  THE  WOODHOUSE  COR- 
RESPONDENCE.   Cr.  Svo.    6s. 
A  Colonial  Edition  is  also  published. 

Rackham  (R.  B.),  M.A.  See  Westminster 
Commentaries. 

Randolph  (B.  W.),  D.D.  See  Library  of 
Devotion. 

Rannie  (D.  W.),  M.A.  A  STUDENT'S 
HISTORY  OF  SCOTLAND.  Cr.  Svo. 
y.6d. 


Rashdall  (Hastings),  M.A.,  Fellow  and 
Tutor  of  New  College,  Oxford.  DOC- 
TRINE; AND  DEVELOPMENT.  Cr. 
Svo.  6s. 

Rnwstorne  (Lawrence,  H«q.).    See  1. 1'. I.. 

•Raymond     (Walter).       A      SCHOOL 
HISTORY     OF      SOMERSETbl 
Illustrated.     Cr.  Svo.     is.  6d. 

A  Real  Paddy.    See  I.P-L. 

Reason  (W.),  M.A.    See  S.Q.S. 

Red  fern  (W.  B.),  Author  of1  Ancient  Wood 
and  Iron  Work  in  Cambridge,'  etc. 
ROYAL  AND  HISTORIC  GLOVES 
AND  ANCIENT  SHOES.  Profusely 
Illustrated  in  colour  and  half-tone.  Quarto, 
£1,  as.  net. 

Reynolds.    See  Little  Galleries. 

•Rhodes  (W.  E.).  A  SCHOOL  HISTORY 
OF  LANCASHIRE.  Illustrated.  Cr.  Svo. 
is.6d. 

Roberts  (M.  E.).    See  C.  C.  Channer. 

Robertson  (A.),  D.D.,  Lord  liishop  of 
Exeter.  REGNUM  DEI.  The  Hampton 
Lectures  of  1901.  Demy  Svo.  iis.6J.net. 

Robertson  (C.  Grant).  M.A.,  Fellow  of  All 
Souls'  College,  Oxford,  Examiner  in  the 
Honours  School  of  Modern  History,  Oxford, 
1901-1904.  SELECT  STATUTES,  CASE" 
AND  CONSTITUTIONAL  DOC" 
MENTS,  1660-1832.  Demy  Svo. 
net. 

Robertson  (C.   Grant)  and  Bartholome 
(J.   Q.),    F.R.S.E.,    F.R.G.S.      A    His 
TORICAL  AND  MODERN  ATL.^ 
THE  BRITISH  EMPIRE.  DemyQuarti 
4S.  6d.  net. 

Robertson  (Sir  O.  S.),  K.C.S.I.  See 
Half-Crown  Library. 

Robinson  (A.  W.),  M.A.  See  Churchman's 
Bible. 

Robinson  (Cecilia).  THE  MINISTRY 
OF  DEACONESSES.  With  an  Introduc- 
tion  by  the  late  Archbishop  of  Canterbury. 
Cr.  Svo.  v.  6d. 

Robinson  (F.  S.).  See  Connoisseur's  Library. 

Rochefoucauld  (La).     See  Little  Library. 

Rodwell  (Q.),  B.A.    NEW  TESTA- 
GREEK.    A  Course  for  Beginners.     With 
a  Preface  by  WALTER  LOCK,  D.D.,  Warden 
of  Keble  College.    Fcap.  Svo.    3*.  6d. 

Roe  (Fred).  ANCIENT  COFFERS  AND 
CUPBOARDS:  Their  History  and  De- 
scription. Illustrated.  Quarto.  £3,  y.  net. 

OLD  OAK  FURNITURE.  With  many 
Illustrations  by  the  Author,  including  a 
frontispiece  in  colour.  Demy  Svo.  lot.Ctf. 
net. 

Rogers  (A.  U.  L.),  M.A.  See  Books  on 
j:\isiness. 

Roscoe  (E.  S.).  ROBERT  HARLEY, 
EARL  OF  OXFORD.  Illustrated.  Demy 
Svo.  js.  6d. 

This  is  the  only  life  of  Harley  in  existence. 
See  also  Little  Guides. 
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Rose  (Edward).     THE  ROSE  READER. 

Illustrated,     c  r.    Sw.     at.  6d.     Also  in   4 

Paris.     Paris  I.  and  II.  (xi.   each  ;  Part 

111.  8</.;  Par  til-'.  iorf. 
•Rouse  (W.  H.  D.).    WORDS   OF  THE 
i    \V1SK:  Thoughts  from  Epic- 
.   and   Marcus  Aurelius.      Edited    by. 

I-'cat.  &ro.     y.  6d.  net. 
Rowntree  (Joshua).      THE   IMPERIAL 

JJkUG    TRADE.     Second   Edition.     Cr. 

Svo.     5*.  net. 
Ruble  (A.  E.),    D.D.      See   Junior   School 

Russell    (W.    Clark).      THE    LIFE    OF 
ADMIRAL    LORD    COLLINGWOOD. 
With     Illustrations     by     F.     BRANGWYN. 
Fourth  Edition.     Cr.  Zvo.     6s. 
A  Colonial  Edition  is  also  published. 

St.  Anslem.   See  Library  of  Devotion. 

St.  Augustine.     See  Library  of  Devotion. 

St.  Cyres  (Viscount).      See   Oxford    Bio- 
graphies. 

St.    Francis    of    Asslsi.        See    Standard 

•Saki'  (H.Munro).  REGINALD.    Second 

Edition.     Fcap.  %vo.     zs.  6d.  net. 
Sales  (St.   Francis    de).     See  Library  of 

Devotion. 
Salmon  (A.  L.).      A   POPULAR   GUIDE 

TO  DEVON.    Medium  &vo.   6d.  net.    See 

also  Little  Guides. 
Sarjreant     (J.),      M.A.       ANNALS     OF 

WESTMINSTER  SCHOOL.    Illustrated. 

Demy  Bvo.    js.  6d. 
Sathas  (C.).     See  I'.yzantine  Texts. 
Schmitt  (John).     See  Byzantine  Texts. 
Scott   (A.   M.).      WINSTON  SPENCER 

CHURCHI LL.     With  Portraits  and  llius- 

trations.    Cr.  Zvo.    3$.  6d. 

A  Colonial  Edition  is  also  published. 
Seeley(H.Q.),  F.R.S.  DRAGONS  OF  THE 

AIR.     Illustrated.     Cr.  &vo.    6s. 
•Selincourt  (E.  de).    A  DAY   BOOK  OF 

K.1.ATS.     Fcap.ivo.    y.  bd.net. 
Sells  (V.  P.),   M.A.    THE   MECHANICS 

OF   DAILY  LIKE.     Illustrated.    Cr.  S.TO. 

is.6d. 
Selous  (Edmund).      TOMMY    SMITH'S 

ANIMALS.       Illustrated  by  G.  W.    ORD. 

Fourth  Edition.    Fcap.  Zvo.     is.  6d. 
Settle    (J.     H.).        ANECDOTES     OF 

SOLDIERS.     Cr.  Svo.     y. bd.net. 

A  Colonial  Edition  is  also  published. 
Shakespeare  (William). 
1111.    FOUR  FOLIOS,   1623;   1631;   1664; 

1685.     Each  Four  Guineas  net,  or  a  com- 
plete set,  Twelve  Guineas  net. 
Folios  3  and  4  are  ready. 
Folio  2  is  nearly  ready. 
The  Arden  Shakespeare. 

Demy    8vo.       xs.    6d.    net    each    volume. 
litor,  W.  J.  CKAIG.     An  Edition 

of  Shakespeare  in   single   Plays.      Edited 

with   .1   full    Introduction,    Textual   Notes, 

and  a  Commentary  at  the  foot  of  the  page. 


HAMLET.      Edited  by  EDWARD  DOWDEN, 

Litt.D. 
ROMEO  AND  JULIET.  Edited  by  EDWARD 

DOWDEN,  Litt.D. 

KING  LEAR.    Edited  by  W.  J.  CRAIG. 
JULIUS    CAESAR.      Edited  by  M.   MAC- 

MILLAN,  M.A. 

THE    TEMPEST.      Edited    by    MORETON 

OTHELLO.    Edited  by  H.  C.  HART. 
TITUS  ANDRONICUS.    Edited  by  H.  B. 

CYMBELINE.  Edited  by  EDWARD  DOWDEN. 
THE    MERRY   WIVES   OF   WINDSOR. 

Edited  by  H.  C.  HART. 
A     MIDSUMMER     NIGHTS    DREAM. 

Edited  by  H.  CUNINGHAM. 
KING  HENRY  V.    Edited  by  H.  A.  EVANS. 
ALL'S    WELL    THAT     ENDS    WELL. 

Edited  by  W.  O.  BRIGSTOCKE. 
THE     TAMING     OF     THE     SHREW. 

Edited  by  R.  WARWICK  BOND. 
TIMON    OF    ATHENS.      Edited   by    K. 

DBIGHTON. 
MEASURE  FOR  MEASURE.     Edited  by 

H.  C.  HART. 
•TWELFTH  NIGHT.    Edited  by  MORKTON 

THECMERCHANT  OF  VENICE.  Edited 
by  C.  KNOX  POOLER. 

*TROILUS  AND  CRESSIDA.  Edited  by 
K.  DEIGHTON. 

The  Little  Quarto  Shakespeare.  Edited 
by  W.  J.  CRAIG.  With  Introductions  and 
Notes.  Pott  ibmo.  In  40  Volumes. 
Leather,  price  is.  net  each  volume. 
Mahogany  Revolving  Book  Case.  JOT.  net. 
See  also  Standard  Library. 

Sharp  (A.).  VICTORIAN  POETS.  Cr. 
3vo.  vs.  bd. 

Sharp  (Cecil).    See  S.  Baring-Gould. 

Sharp  (Mrs.  E.  A.).  See  Little  Books  on 
Art. 

Shedlock  (J.  S.)  THE  PIANOFORTE 
SONATA.  Cr.  Svo.  $s. 

Shelley  (Percy  B.).  ADONAIS ;  an  Elegy 
on  the  death  of  John  Keats,  Author  of 
'  Endymion,'  etc.  Pisa.  From  the  types  of 
Didot,  1821.  2j.  net. 

Sheppard  (H.  F.),  M.A.  See  S.  Baring- 
Gould. 

Sherwell  (Arthur),  M.A.    See  S.Q.S. 

Shipley  (Mary  E.).  AN  ENGLISH 
CHURCH  HISTORY  FOR  CHILD- 
REN. With  a  Preface  by  the  Bishop  of 
Gibraltar.  With  Maps  and  Illustrations. 
Part  I.  Cr.  Svo.  is.  t>d.  net. 

Slchel  (Walter).     DISRAKLI :   A   Study 
in  Personality  and  Ideas.    With  3  Portraits. 
Demy  Zvo.    12*.  6d.  net. 
A  Colonial  Edition  is  also  published. 
See  also  Oxford  Biographies. 

Slme  (J.).    See  Little  Books  on  Art. 
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Slmonson    (d.     A.).       )  KANc  i 

GUARD1.      With  41  Plate*.      Imperial 
4(0.     £3,  is.  net. 

Sketchley  (K.  H.  I).).     See  Little  Booki  on 
Art. 

Sklpton  (H.   P.   K.).      See  Little  Hooks  on 

Sladen  (Douglas).      SICILY:    The    New 

Winter  Resort.    With  over  200  Illustrations. 

Second  Edition.     Cr.  Si'O.     5^.  net. 
Small  (Evan),  M.A,    THR  EARTH.    An 

Introduction  to  Physiography.     Illustrated. 

Cr.  Svo.    vs.  6d. 
Smallwood  (M.  Q.).     See  Little  Books  on 

Art. 

Smedley(F.  E.).    See  I. P. L. 
Smith    (Adam).       THK    WEALTH     OF 

NATIONS.     Edited  with  an  Introduction 

and  numerous  Notes  by  EDWIN  CANNAN, 

M.A.      Two  volumes.      JJetny  Svo.      aif. 

net. 

See  also  English  Library. 
Smith  (Horace  and  James).      See  Little 

Library. 
Smith    (H.    Bompas),     M.A.      ANEW 

JUNIOR  ARITHMETIC.      Crown  Svo. 

as.  6d. 
Smith  (R.  Mudle).      THOUGHTS  FOR 

THE    DAY.       Edited    by.      Fcaj>.    Svo. 

3*.  6d.  net. 

Smith  (Nowell  C.).     See  W.  Wordsworth. 
Smith  (John  Thomas).    A  BOOK  FOR 

A    RAINY    DAY:  Or  Recollections  of  the 

Events  of  the  Years  1766-1833.     Edited  by 

WILFRED    WHITTEN.     Illustrated.    Dony 

Svo.    I2J.  6d.  net. 
Snell  (F.  J.).     A  BOOK  OF   EXMOOR. 

Illustrated.    Cr.  &vo.    6s. 
Snowden(C.  E.).  A  HANDY  DIGEST  OF 

BRITISH  HISTORY.  DetnyZvo.  4*.  (,d. 
Sophocles.     See  Classical  Translations. 
Sornet(L.  A.).     See  Junior  School  Books. 
South  (Wilton  E.),  M.A.     See  Junior  School 

Books. 
Southey    (R.).      ENGLISH     SEAMEN. 

Edited  by  DAVID  HANNAV. 
Vol.     I.     (Howard,    Clifford,     Hawkins, 

Drake,  Cavendish).    Second  Edition.     Cr. 

£z/o.     6s. 
Vol.   n.    (Richard    Hawkins,    Grenville, 

Essex,  and  Raleigh).     Cr.  Svo.     6s. 

See  also  Standard  Library. 
Spence(C.  H.),  M.A.     See  School  Examina- 
tion Series. 
Spooner  (W.  A.),    M.A.     See    Leaders    of 

*StaCl«y°EdjfCiimbe).    THE  GUILDS  OF 
FLORENCE.      Illustrated.      Royal   Svo. 

Stanbridge  (J.  W.).  B.D.     See  Library  of 

Devotion. 
•Stancliffe.'    GOLF  DO'S  AND  DONT'S. 

Second  Edition.     Fcap.  Svo.     is. 
Stead  (D.  W.).     See  D.  Gallaher. 


.Stednum(A.  M.  M.),  M.A. 
IN1TIA  LATIN  A  :  Easy  LCMOIU  on  Elemen- 
tary  Accidence.      Eighth  Edition.     Fc»p. 

FIRST  LATIN  LESSONS.  Ninth  Edi- 
tion. Cr.  Svo.  as. 

FIRST    LATIN    I 

adapted   to  the  Shorter  Latin   I'rimer  and 
Vocabulary.    Sixth  Edition  revised.    iSmo. 

EA"Y    SELECTIONS    FROM    C/1 

The    Helvetian    War.      Second     Edition 

EASY  SELECTIONS  FROM  L1VY.  The 
Kings  of  Rome.  iZmo.  Second  Edition. 

EA"Y  LATIN  PASSAGES  FOR  UN 

TRANSLATION.    Tenth  Edition    Fcap. 
Svo.     is.  6d. 

EXEMPLA  LATINA.  First  Exercises 
in  Latin  Accidence.  With  Vocabulary. 
Third  Edition.  C'r.Svo.  is. 

EASY    LATIN    EXERCISES    ON    THI 
SYNTAX  OF  THE    SHORTER 
REVISED    LATIN     PRIMER.       With 
Vocabulary.     Tenth  and  Cheaper  Edition, 
re-written.     Cr.    Svo.    is.    6a.      Original 
Edition.    as.  6d.     KEV,  31.  net. 

THE  LATIN  COMPOUND  SENTENCE  : 
Rules  and  Exercises.  Second  Edition. 
Cr.  Svo.  is.  6d.  With  Vocabulary,  as. 

NOTANDA  QUAEDAM  :  Miscellaneous 
Latin  Exercises  on  Common  Rules  and 
Idioms.  Fourth  Edition.  Fciif>.  Svo. 
is.  6it.  With  Vocabulary.  2*.  Key,  ai. 
net. 

LATIN  VOCABULARIES  FOR  REPE- 
TITION :  Arranged  according  to  Subjects. 
Thirteenth  Edition.  Fcap.  Sr>o.  11.  6d. 

A  VOCABULARY  OF  LATIN  IDIOMS. 
1 8  wo.  Second  Edition,  is. 

STEPS  TO  GREEK.  Second  Edition,  re- 
vised. iSmo.  is. 

A  SHORTER  GREEK  PRIMER.  Cr. 
Svo.  is.  6d. 

EASY  GREEK  PASSAGES  FOR  UNSEEN 
TRANSLATION.  Third  Edition,  re- 
vistd.  Fcap.  Svo.  is.  6d. 

GREEK     VOCABULARIES     FOR 

PETITION.     Arranged  according  to  Sub- 
jects.   Fourth  Edition.    Fcap.  Svo.    is.  6d. 

GREEK  TESTAMENT  SELECTIONS. 
For  the  use  of  Schools.  With  Introduc- 
tion, Notes,  and  Vocabulary.  Fourth 
Edition.  Fcap.  Svo.  as.  6d. 

STEPS  TO  FRENCH.  Seventh  Edition. 
iSmo.  M. 

FIRST  FRENCH  LESSONS.  Seventh  Edi. 
tion,  revised.  Cr.  Svo.  is. 

EASY  FRENCH  PASSAGES  FOR  UN- 
SEEN  TRANSLATION.  Fifth  Edi- 
tion, revised.  Fcap.  Svo.  is.  6d. 
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EASY  FRENCH  EXERCISES  ON  ELE- 
MENTARY SYNTAX.  With  Vocabu- 
lary. Fourth  Edition.  Cr.  8vo.  2S.  6d. 
Kiev,  u-  net. 

CH    VOCABULARIES    FOR    RE- 
PETITION :  Arranged  according  to  Sub- 
jects.    Twelfth  Edition.     Fcaf>.  %vo.     u. 
Sec  also  School  Examination  Series. 

Steel  (R.    Elliott),    M.A.,    F.CS.      THE 
WORLD    OF  SCIENCE.     With   147 
Illustrations.  Second  Edition.  Cr.  8vo.  2s.  6</. 
See  also  School  Examination  Series. 

Stephenson  (C.),  of  the  Technical  College, 
Bradford,  and  Suddards  (F.)  of  the 
Yorkshire  College,  Leeds.  ORNAMEN- 
TAL DESIGN  FOR  WOVEN  FABRICS. 
Illustrated.  Demy  &vo.  Third  Edition. 
7*.  6d. 

Stephenson  (J.),  M.A.  THE  CHIEF 
TRUTHS  OF  THE  CHRISTIAN 
FAITH.  Cr.  8vo.  3*.  6d. 

Sterne  ( Laurence).     See  Little  Library. 

Sterry  (W.).  M.A.  ANNALS  OF  ETON 
COLLEGE.  Illustrated.  DemyKvo.  TS.dd. 

Stcuart  ((Catherine).  BY  ALLAN 
WATI.K.  Second  Edition.  Cr.&vo.  6s. 

Stevenson  (R.  L.)  THE  LETTERS  OF 
ROBERT  LOUIS  STEVENSON  TO 
HIS  FAMILY  AND  FRIENDS. 
Selected  and  Edited  by  SIDNEY  COLVIS. 
Sixth  Edition.  Cr.  Svt>.  iss. 

LIBRARY  EDITION.  Dtmyftvo.  zvols.  2$s.ttet. 
A  Colonial  Edition  is  also  published. 

VAILIMA    LETTERS.      With    an    Etched 
Portrait    by    WILLIAM    STKANG.       Fifth 
Edition.     Cr.  &vo.     Buckram.     6s. 
A  Colonial  Edition  is  also  published. 

THE  LIFE  OF  R.  L.  STEVENSON.  See 
G.  Balfour. 

Stevenson  (M.   I.).      FROM    SARANAC 
TO  THE  MARQUESAS.    Being  Letters 
written  by  Mrs.  M.  I.  STEVENSON  during 
1887-8.      Cr.  Bvo.     6s.  net. 
A  Colonial  Edition  is  also  published. 

LETTERS  FROM  SAMOA.  Edited  and 
arranged  by  M.  C.  BAI.FOUK.  With  many 
Illustrations.  Cr.  Zvo.  6s.  net. 

S  tod  dart  (Anna  M.).  See  Oxford  Bio- 
graphies. 

Stoke«  (F.  O.),  B.A.  HOURS  WITH 
RABELAIS.  From  the  translation  of  SIR 
T.  URQUHART  and  P.  A.  MOTTEUX.  With 
a  Portrait  in  Photogravure.  Cr.  &vo.  31.  6d. 
net. 

Stone  (S.  J.).  POEMS  AND  HYMNS. 
With  a  Memoir  by  F.  G.  ELLERTON, 
M.A.  With  Portrait.  Cr.  8vo.  6s. 
Storr  (Vernon  F.),  M.A.,  Lecturer  in 
tha  Philosophy  of  Religion  in  Cambridge 
University ;  Examining  Chaplain  to  the 
Archbishop  of  Canterbury;  formerly  Fellow 
of  University  College,  Oxford.  DEVELOP- 
MENT AND  DIVINE  PURPOSE  Cr. 
8»0.  5*.  ntt. 
Straker(P.).  See  Books  on  Business. 


Streane  (A.  W.),  D.D.     See  Churchman's 

Bible. 
Stroud  (H.),  D.Sc.,  M.A.     See  Textbooks  uf 

Strutt'  (Joseph).  THE  SPORTS  AND 
PASTIMES  OF  THE  PEOPLE  OF 
ENGLAND.  Illustrated  by  many  engrav- 
ings. Revised  by  J.  CHARLES  Cox,  LL.D., 
F.S.A.  Quarto.  21*.  net. 

Stuart (Capt.  Donald).  THESTRUGGLE 
FOR  PERSIA.  With  a  Map.  Cr.Zvo.  6s. 

5turch(F.).,  Staff  Instructor  to  the  Surrey 
County  Council.  MANUAL  TRAINING, 
DRAWING  (WOODWORK).  Its  Prin- 
ciples and  Application,  with  Solutions  to 
Examination  Questions,  1892-1905,  Ortho- 
graphic, Isometric  and  Oblique  Projection. 
With  50  Plates  and  140  Figures.  Foolscap. 

Stickling  (Sir  John).  FRAGMENTA 
AUREA :  a  Collection  of  all  the  Incom- 
parable Peeces,  written  by.  And  published 
by  a  friend  to  perpetuate  his  memory. 
Printed  by  his  own  copies. 

Printed  for  HUMPHREY  MOSELEY,  and 
are  to  be  sold  at  his  shop,  at  the  sign  of  the 
Princes  Arms  in  St.  Paul's  Churchyard,  1646. 

Suddards  (F.).    See  C.  Stephenson. 

Surtees  (R.  S.).    See  I.P.L. 

Swift  (Jonathan).  THE  JOURNAL  TO 
STELLA.  Edited  by  G.  A.  AITKEN.  Cr. 

Symes  (J.  E.),  M.A.  THE  FRENCH 
REVOLUTION.  Second  Edition.  Cr.&vo. 
2s.  6d. 

Sympson(E.  M.),  M.A.,  M.D.  See  Ancient 
Cities. 

Syrett  (Netta).     See  Little  Blue  Books. 

Tacitus.  AGRICOLA.  With  Introduction 
Notes,  Map,  etc.  By  R.  F.  DAVIS,  M.A., 
Feat.  &vo.  as. 

GERMANIA.  By  the  same  Editor.  Fcap. 
&vo.  as.  See  also  Classical  Translations. 

Tallack(W.).  HOWARD  LETTERS  AND 
MEMORIES.  Demy  Zvo.  los.  6d.  net. 

Tauler  (J.).     See  Library  of  Devotion. 

Taunton  (E.  L.).  A  HISTORY  OF  THE 
JESUITS  IN  ENGLAND.  Illustrated. 
Demy  Zvo.  2 is.  net. 

Taylor  (A.  E.).  THE  ELEMENTS  OF 
METAPHYSICS.  Demy&vo.  ios.6d.net. 

Taylor  (F.Q.),  M.A.    See  Commercial  Series. 

Taylor  (I.  A.).     See  Oxford  Biographies. 

Taylor  (T.  M.),  MA.,  Fellow  of  Gonville 
and  Caius  College,  Cambridge.  A  CON- 
STITUTIONAL AND  POLITICAL 
HISTORY  OF  ROME.  Cr.  8iv.  ^s.  6d. 

Tennyson  (Alfred,  Lord).  THE  EARLY 
POEMS  OF.  Edited,  with  Notes  and 
an  Introduction,  by  J.  CHURTON  COLLINS, 
M.A.  Cr.  8vo.  6s. 

IN  MEMORIAM,  MAUD,  AND  THE 
PRINCESS.  Edited  by  J.  CHUBTON 
COLLINS,  M.A.  Cr.  Bvo.  6s.  See  also 
Little  Library. 
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Terry  (C.S.).     See  Oxford  Biographies. 
Terton  (Alice).  LIGHTS  AND  SHADOWS 

IN  A  HOSPITAL.     Cr.  Bvo.     v.  6d. 
Thackeray  (W.  M.).     See  Little  Library. 
Theobald  ( F.  V.),   M.A.    INSECT    LIFE. 

Illustrated.    Second  Ed.  Revised.    Cr.  6vo. 

M.64 

Thompson  (A.  H.).    See  Little  Guides. 
Tlleston(MaryW.).  DAILY  STRENGTH 

FOR  DAILY  NEEDS.     Twelfth  Edition. 

Medium  i6mo.    as.  6d.  net.    Also  an  edition 

in  superior  binding,  6s. 
Tompklns  (H.  W.),  F.R.H.S.     Sec  Little 

Towndrow  (R.   F.).    A  DAY  BOOK  OF 

MILTON.    Edited  by.    Fcaf>.  Svo.    y.6d. 

net. 
Townley  (Lady  Su«an).     MY  CHINESE 

NOTE-BOOK.      With  16  Illustrations  and 

a  Maps.     Third  Edition,    DemyZvo.    los. 

(>d.  net. 

A  Colonial  Edition  is  also  published. 
'Toynbee  (Paget),  M.A.,  D.Litt,    DANTE 

IN  ENGLISH  LITERATURE.    Demy 

Svo.    i2s.  6d.  net. 

See  also  Oxford  Biographies. 
Trench  (Herbert).   DEIRDRE  WED    and 

Other  Poems.     Cr.  Svo.    $s. 
Trevelyan(O.  M.),  Fellow  of  Trinity  College, 

Cambridge.    ENGLAND  UNDER  THE 

STUARTS.   With  Maps  and  Plans.  Second 

Edition.    Demy  Svo.     los.  6d.  net. 
Troutbeck  (Q.  E.).    See  Little  Guides. 
Tyler  (E.  A.),    B.A.,   F.C.S.      See  Junior 

School  Books. 
Tyrell-Gill  (Frances).    See  Little  Books  on 

Art. 
Vardon  (Harry).     THE  COMPLETE 

GOLFER.    Illustrated.    Seventh  Edition. 

Demy  6vo.     lor.  6d.  net. 

A  Colonial  Edition  is  also  published. 
Vaughan  (Henry).    See  Little  Library. 
Voegelin  (A.),  M.A.     See  Junior  Examina- 
tion Series. 
WaddeIl(CoI.  L.  A.),  LL.D..C.B.   LHASA 

AND  ITS  MYSTERIES.    With  a  Record 

of  the  Expedition  of  1903-1004.    With  2000 

Illustrations  and  Maps.    Demy  &vo.     us. 

net. 

*Also  Third  and  Cheaper  Edition.     With 
155   Illustrations    and    Maps.       Demy 
Svo.     i  or.  6d.  net. 
Wade  (G.  W.),  D.  D.    OLD  TESTAMENT 

HISTORY.    With  Maps.     Third  Edition. 

Cr.  Zvo.     6s. 

Wagner  (Richard).    See  A.  L.  Cleather. 
WaII(J.  C.).    DEVILS.    Illustrated  by  the 

Author  and  from  photographs.     Demy  Svo. 

4S.  6</.  net.     See  also  Antiquary's  Books. 
Walter*  (H.  B.).    See  Little  Books  on  Art. 
Walton  (F.  W.).    See  Victor  G.  Plarr. 
Walton  (Izaac)    and    Cotton    (Charles). 

See  I.P.L.,  Standard  Library,  and    Little 

Library. 


Warmelo(D.  S.  Van).    ON  COMMANDO. 
With  Portrait.    Cr.  too.     y.  6d. 
A  Colonial  Edition  is  also  published. 

Warren-Vernon  (Hon.  William),  M.A. 
READINGS  ON  TH1  \O  OF 

DANTE,  chiefly  based  on  the  Commentary 
of  BENVBNUTO  DA  IMOLA.  With  an  Intro- 
duction by  the  Rev.  Dr.  MOORK.  In  Two 
Volumes.  Second  Edition.  Cr.  Svo.  i$s. 
net. 

Watcrhouse  (Mrs.  Alfred).  WITH  THE 
SIMPLK-HKAKT1.1):  Little  Homilies  to 
Women  in  Country  Places.  Second  Edition. 
Small  Pott  Zvt>.  is.  net.  See  also  Little 
Library. 

Weatherhead  (T.  C.),  M.A.  EXAMINA- 
TION PAPERS  IN  HORACE.  Cr.  Svo. 
vs.  See  also  Junior  Examination  Series. 

Webb  (W.  T.).    See  Little  Blue  Books. 

Webber  (F.  C.).  See  Textbooks  of  Techno- 
logy. 

Wells   (Sidney    H.).      See    Textbooks   of 

Wells(J.)',M.A.,FellowandTutorofWadham 
College.  OXFORD  AND  OXFORD 
LIFE.  Third  Edition.  Cr.  8r-o.  3*.  &/. 

A  SHORT  HISTORY  OF  ROME.  Sixth 
Edition.  With  3  Maps.  Cr.  &vo.  3*.  6d. 
See  also  Little  Guides. 

'Westminster  Gazette'  Office  Boy 
(Francis  Brown).  THE  DOINGS  OF 
ARTHUR.  Cr.  4/0.  as.  6d.  net. 

Wetmore  (Helen  C.).  THE  LAST  OF 
THE  GREAT  SCOUTS  ('  Buffalo  Bill  > 
Illustrated.  Second  Edition,  Demytovo.  6s. 
A  Colonial  Edition  is  also  published. 

Whibley  (C).     See  Half-crown  Library. 

Whlbley  (L.),  M.A.,  Fellow  of  Pembroke 
College,  Cambridge.  GREEK  OLK  \  K- 
CHIES  :  THEIR  ORGANISATION 
AND  CHARACTER.  Cr.  too.  6s. 

Whitaker(Q.  H.),  M.A.  See  Churchman's 
Bible. 

White  (Gilbert).  THE  NATURAL 
HISTORY  OF  SELBORNE.  Edited  by 
L.  C.  MIALL,  F. R.S.,  assisted  by  W.  WARDB 
FOWLER.  M.A.  Cr.  8vo.  6s.  See  also 
Standard  Library. 

Whitfield  (E.  E.).     See  Commercial  Series. 

Whitehead  (A.  W.).  G  A  S  P  A  R  D  D  E 
C  O  L  I  G  N  Y.  Illustrated.  Demy  Bvo. 

WhYteIey"(R.  Lloyd),  F.I.C,  Principal  of 
the  Municipal  Science  School,  West  Brom- 
wich.  AN  ELEMENTARY  TKXT- 
BOOK  OF  INORGANIC  CHEMISTRY. 
Cr.  Bvo.  at.  6d. 

Whltley  (Miss).    See  S.Q.S. 

Whitten  (W.).     See  John  Thomas  Smith. 

Whyte(A.  G.),  H.Sc.  See  Books  on  Business. 

Wllberforce  (Wilfrid).     See  Little  Books 

Wilde  (Oscar).   DE  PROFUNDIS.   Sixth 
Edition.    Cr.  6vo.    5*.  net. 
A  Colonial  Edition  is  also  published. 
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Wllklns(W.  HA  B.A.    See  S.Q.S. 
Wilkinson  (J.  Frome).     See  S.Q.S. 
Williams   (A.).     PETROL    PETER:   or 
Mirth  for  Motorists.     Illustrated  in  Colour 

\    \V    Mills.     Demy  ^o.     3S.6J.net. 
Williamson  (M.  UA     See  Ancient  Cities. 
Williamson  (W.).      THE    BRITISH 
GARDENER.       Illustrated.      Demy  8ro. 

Williamson  (W.),  B. A.  See  Junior  Ex- 
amination Series,  Junior  School  Books,  and 

Beginner's  Hooks. 
Wlllson( Buckles).    LORD  STRATH- 

CON  A  :  the  Story  of  his  Life.     Illustrated. 

Demy  81-0.     js.  6d. 

A  Colonial  Edition  is  also  published. 
Wilraot-Buxton  (E.  M.).     MAKERS  OF 

EUROPE.     Cr.  Svo.    Fifth  Ed.    y.  M. 
A  Text-book  of   European   History  for 

Middle  Forms. 
THE  ANCI ENT  WORLD.    With  Maps  and 

Illustrations.    Cr.Sro.     3.1.  fxl. 

See  also  Beginner's  Books. 
WIIson(Bishop.).    See  Library  of  Devotion. 
Wilson  (A.  J.).     See  Books  on  Business. 
Wilson  (H.  A.).     See  Books  on  Business. 
Wilton  (Richard),  M. A.      LYRA    PAS- 

TORALIS  :  Songs  of  Nature,  Church,  and 

Home.     Pott  8ro.    2*.  6d. 
Wlnbolt  (S.  E.),  M.A.    EXERCISES  IN 

LATIN  ACCIDENCE.     Cr.  Svo.    it.  6</.  ! 
LATIN   HEXAMETER  VERSE:  An  Aid 

to  Composition.     Cr.  Zm>.     y.  6d.    KEY,  ' 

Witidle  (B.  C.  A.),  D.Sc.,  F.R.S.  See  Anti- 
quary's  Books,  Little  Guides  and  Ancient 
Cities. 

W  Interbotham  (Canon),  M.A.,  B.Sc., 
LL. B.  See  Churchman  s  Library. 

Wood   (J.    A.    E.).       See    Textbooks    of  j 
Technology. 

Wood  (J.  Hickory).    DAN  LENO.     Illus- 
trated.     Third  Edition.     Cr.  Svo.     6s. 
A  Colonial  Edition  is  also  published. 

Wood  (W.  Blrkbeck),  M.A..  late  Scholar  of  | 
Worcester  College.  Oxford,  and  Edmonds 
(Major  J.   E.),  R.E.,  D.A.Q.-M.G.      A  , 
HISTORY  OF  THE  CIVIL  WAR  IN  ! 
THE    UNITED    STATES.      With    an 
Introduction  by  H.  SPENSER  WILKINSON. 
With    24    Maps    and   Plans.     Demy  8rv>. 
I2J.  6d.  net. 


Wordsworth  (Christopher).  See  Anti- 
quary's Books. 

'Wordsworth  (W.).  THE  POEMS  OF. 
With  Introduction  and  Notes  by  NOWKLI. 
C.  SMITH,  Fellow  of  New  College,  Oxford. 
In  Four  Volumes,  Demy  6vo.  5;.  net 
each.  See  also  Little  Library. 

Wordsworth  (W.)  and  Coleridge  (S.  T.). 
See  Little  Library. 

Wright  (Arthur),  M.A.,  Fellow  of  Queen's 
College,  Cambridge.  See  Churchman's 
Library. 

Wright  (C.  Gordon).     See  Dante. 

Wright  (J.  C.).  TO-DAY.  Fcafi.  i6mo. 
is.  net. 

Wright  (Sophie).  GERMAN  VOCABU- 
LARIES FOR  REPETITION.  Feu}.  Svo. 
is.  6d. 

Wrong  (George  M.),  Professor  of  History 
in  the  University  of  Toronto.  THE 
EARL  OF  ELGIN.  Illustrated.  Demy 
Zvo.  js.  6d.  net. 

A  Colonial  Edition  is  also  published. 

Wyatt(Kate)  and  Qloag  (M.).  A  BOOK 
OF  ENGLISH  GARDENS.  With  24 
Illustrations  in  Colour.  Demy  Zvo.  ioj.  dr. 
net. 

Wylde(A.  B.).    MODERN  ABYSSINIA. 
With  a  Map  and  a  Portrait.      Demy  Svo. 
15^.  net. 
A  Colonial  Edition  is  also  published 

Wyndham  (George).  THE  POEMS  OF 
WILLIAM  SHAKESPEARE.  With  an 
Introduction  and  Notes.  Demy  &ve.  Buck- 
ram, gilt  top.  IOT.  6d. 

Wyon  (  R. ).     See  Half-crown  Library. 

Yeats  (W.  B.).  AN  ANTHOLOGY  OF 
IRISH  VERSE.  Revised  and  Enlarged 
Edition,  Cr.  Zvo,  v.  6d. 

Young  (Filson).    THE   COMPLETE 
M  O  T  9  R  I  S  T.       With  138  Illustrations. 
fifth  Edition.     Demy  &vo.     12*.  6d.  net. 
A  Colonial  Edition  is  also  published. 

Young  (T.  M.).  THE  AMERICAN 
COTTON  INDUSTRY:  A  Study  of 
Work  and  Workers.  Cr.Svo.  Cloth,  *s.6d.  ; 
pa.f>er  boards,  is.  6d. 

Zimmern  (Antonla).  WHAT  DO  WE 
KNOW  CONCERNING  ELECTRI- 
CITY?  Fcafi.Zvo.  is.6d.net. 


Ancient  Cities 

General  Editor,  B.  C.  A.  WINDLE,  D.Sc.,  F.R.S. 
Cr.  8ro.     4*.  6d.  net. 


CHESTER.    By  B.  C.  A.  Windle,  D.Sc.  F.R.S. 

Illustrated  by  E.  H.  New. 
SHREWSBURY.     By  T.  Auden,  M.A.,  F.S.A. 

Illustrated. 
CANTERBURY.    By  J.  C  Cox,  LL.D  ,  F.S.A. 

Illustrated. 


•EDINBURGH.  By  M.  G.  Williamson.  Illus- 
trated by  Herbert  Railton. 

•LlNCOUr.  By  E.  Mansel  Sympson,  M.A., 
M.D.  Illustrated  by  E.  H.  New. 

•BRISTOL.  By  Alfred  Harvey.  Illustrated 
by  E.  H.  New. 
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Antiquary's  Books,  The 

General  Editor.  J.  CHARLES  COX,  LL.D.,  F.S.A. 

A  series  of  volumes  dealing  with  various  branches  of  English  Antiquities } 
comprehensive  and  popular,  as  well  as  accurate  and  scholarly. 

Demy  8vo.     Js.  6ti.  net. 


ENGLISH  MONASTIC  LIFE.  By  the  Right 
Rev.  Abbot  Gasquet,  O.S  B.  Illustrated. 
Third  Edition. 

REMAINS  or  THK  PREHISTORIC  AGE  IN 
ENGLAND.  By  B.  C.  A.  Windle,  D.Sc., 
F.R.S.  With  numerous  Illustrations  and 
Plans. 

OLD  SERVICE  BOOKS  OF  THK  ENGLISH 
CHURCH.  By  Christopher  Wordsworth, 
M.A.,  and  Henry  Littlehales.  With 
Coloured  and  other  Illustrations. 

CELTIC  ART.  By  I.  Romilly  Allen,  F.S.A. 
With  numerous  Illustrations  and  Plans. 


ARCHEOLOGY    AND     FALSE     ANTIQUITIES. 
By  R.  Munro,  LL.D.    Illustrated. 

SHRINKS  OF  BRITISH  SAINTS.   ByJ.  C.  Wall. 
With  numerous  Illustrations  and  Plans. 

THE  ROYAL  FORESTS  OF  ENGLAND.    By  J. 
C.  Cox,  LL.D.,  F.S.A.    Illustrated. 

THE     MANOR    AND    MANORIAL     RECORDS. 
By  Nathaniel  J.  Hone.     Illustrated. 

"SEALS.    ByJ.  Harvey  Bloom.    Illustrated. 


Beginner's  Books,  The 

Edited  by  W.  WILLIAMSON,  B.A 


EASY  FRENCH  RHYMES.  By  Henri  Blouet. 
Illustrated.  Fcap.  8vo.  js. 

EASY  STORIES  FROM  ENGLISH  HISTORY.  By 
E.  M.  Wilmot-Buxton,  Author  of '  Makers 
of  Europe.'  Cr.  8vt>.  is. 


EASY  EXERCISES  IN  ARITHMETIC  Arranged 
by  W.  S.  Beard.  Fcap.  Bvo.  Without 
Answers,  is.  With  Answers,  is.  yL 

EASY  DICTATION  AND  SPELLING.  By  W. 
Williamson,  B.A.  Fourth  Edition.  fcaf. 
8vo.  is. 


Business,  Books  on 

Cr.  Svo.     23.  6d.  tut. 


A  series  of  volumes  dealing  with  all  the  most  important  aspects  of  commercial  and 
financial  activity.  The  volumes  are  intended  to  treat  separately  all  the  considerable 
industries  and  forms  of  business,  and  to  explain  accurately  and  clearly  what  they  do 
and  how  they  do  it.  Some  are  Illustrated.  The  first  volumes  are — 

By  G.  de  H. 


PORTS  AND  DOCKS.    By  Douglas  Owen. 

RAILWAYS.     By  E.  R.  McDermott. 

THE  STOCK  EXCHANGE.    By  Chas.   Duguid. 

Second  Edition. 
THK    BUSINESS   OF    INSURANCE.     By  A.  J. 

Wilson. 
THE    ELECTRICAL    INDUSTRY  :     LIGHTING, 

TRACTION,  AND  POWER.    By  A.  G.  Whyte, 

B.Sc. 
THE  SHIPBUILDING  INDUSTRY:  Its  History, 

Science,  Practice,  and  Finance.     By  David 

Pollock,  M.I.N.A. 

THE  MONEY  MARKET.     By  F.  S'raker. 
THE  BUSINESS  SIDE  OF  AGRICULTURE.     By 

A.  G.  L.  Rogers,  M.A. 
LAW  IN  BUSINESS.     By  H.  A.  Wilson. 
THK    BREWING    INDUSTRY.      By   Julian    L. 

Baker,  F.I.C.,  F.C.S. 


THK  AUTOMOBILE  INDUSTRY. 
Stone. 

MINING  AND  MINING  INVESTMENTS.  By 
'A.  Moil.' 

THK  BUSINESS  OF  ADVERTISING.  By  Clarence 
G.  Moran,  Barrister-at-Law.  Illustrated. 

TRADE  UNIONS.     By  G.  Drage. 

CIVIL  ENGINEERING.  By  T.  Claxton  Fidler, 
M.Inst.  C.K.  Illustrated. 

THE  IRON  TRADE.  ByJ.  Stephen  Jeans.  Illus- 
trated. 

MONOPOLIES,  TRUSTS,  AND  KARTELLS.  By 
F.  W.  Hirst. 

THE  COTTON  INDUSTRY  AND  TRADE.  By 
Prof.  S.  J.  Chapman,  Dean  of  the  Faculty 
of  Commerce  in  the  University  of  Man- 
chester. Illustrated. 

*THK  COAL  INDUSTRY.  By  Ernest  Ave*. 
Illustrated. 
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Byzantine  Texts 

Edited  by  J.  B.  BURY,  M.A.,  Litt.D. 
A  series  of  texts  of  Byzantine  Historians,  edited  by  English  and  foreign  scholars. 


ZACHARIAH  OF  MITYLF.NB.  Translated  by  F. 
J.  Hamilton,  D.D.,  and  E.  W.  Brooks. 
Demy  8:v.  \ii.  dd.  tut. 

RVAGRIUS.  Edited  by  Lion  Parmentier  and 
M.  Hide/.  Demy  Svo.  los.  6d.  net. 


THE  HISTORY  OF  PSELLUS.     Edited  by  C 

Satbas.    Demy  Svo.     iss.net. 
ECTHKSIS  CHRONICA.     Edited  by  Professor 

Lambros.     Demy  Svo.    jt.  (M/.  net. 
THE  CHRONICLE  OF  MOREA.     Edited  by  John 

Schmitt.    Demy  Svo.     15*.  net. 


Churchman's  Bible,  The 

General  Editor,  J.  H.  BURN,  B.D.,  F.R.S.E. 

A  series  of  Expositions  on  the  Books  of  the  Bible,  which  will  be  of  service  to  the 
general  reader  in  the  practical  and  devotional  study  of  the  Sacred  Text. 

Each  Book  is  provided  with  a  full  and  clear  Introductory  Section,  in  which  is 
stated  what  is  known  or  conjectured  respecting  the  date  and  occasion  of  the  com- 
position of  the  Book,  and  any  other  particulars  that  may  help  to  elucidate  its  meaning 
as  a  whole.  The  Exposition  is  divided  into  sections  of  a  convenient  length,  corre- 
sponding as  far  as  possible  with  the  divisions  of  the  Church  Lectionary.  The 
Translation  of  the  Authorised  Version  is  printed  in  full,  such  corrections  as  are 
deemed  necessary  being  placed  in  footnotes. 


TH*  EPISTLE  OF  ST.  PAUL  THE  APOSTLE  TO 
THE  GALATIANS.  Edited  by  A.  W.  Robin- 
son, M.A.  Second  Edition.  Fcap.  Svo. 
is.  6d.  net. 

ECCLESIASTES.  Edited  by  A.  W.  Streane, 
D.D.  Fcap.  Svo.  is.  6d.  net. 

THE  EPISTLE  OF  ST.  PAUL  THE  APOSTLE  TO 
THE  PHILIPPIANS.  Edited  by  C.  R.  D. 
Biggs,  D.D.  Second  Edition.  Fcap  ^vo. 
n.  fxi.  net. 

Churchman's 

General  Editor,  J.  H. 

THE  BEGINNINGS  OF  ENGLISH  CHRISTIANITY. 

ByW.  E.Collins,  M.A.  With  Map.  Cr.Svo. 

y.  6rf. 
SOME    NEW   TESTAMENT    PROBLEMS.       By 

Arthur  Wright,  M.A.    Cr.  Svo.    6t. 
THE  KINGDOM  OP  HEAVEN  HERE  AND  HERE- 
AFTER.    By  Canon  Winterbotham,   M.A., 

B.  Sc. ,  LL.  B.    Cr.  Svo.    31.  6J. 
THE  WORKMANSHIP  OF  THE  PRAYER  BOOK  : 

Its  Literary  and  Liturgical  Aspects.     By  J. 

Dowden,  D.D.    Second  Edition.    Cr.  Svo. 

y.6d. 


THE  EPISTLE  OF  ST.  JAMES.  Edited  by 
H.  W.  Fulford,  M.A.  Fcap.  too.  is.  6d. 
net. 

ISAIAH.  Edited  by  W.  E.  Barnes,  D.D.  Two 
Volumes.  Feat.  Zvo.  is.  net  each.  With 
Map. 

THE  EPISTLE  OF  ST.  PAUL  THE  APOSTLE  TO 
THE  EPHESIANS.  Edited  by  G.  H.  Whitaker, 
M.A.  Fcap.  &vo.  it.  6d.  net. 

Library,  The 

BURN,  B.D..  F.R.S.E. 

EVOLUTION.  By  F.  B.  Jevons,  M.A.,  Litt.D 
Cr.  Svo.  y.  6d. 

THE  OLD  TESTAMENT  ANDTHE  NEW  SCHOLAR- 
SHIP. ByJ.  W.  Peters,  D.D.  Cr.  Svo.  6s. 

THE  CHURCHMAN'S  INTRODUCTION  TO  THE 
OLD  TESTAMENT.  By  A.  M.  Mackay,  B.A. 
Cr.  Svo.  y.  6d. 

THE  CHURCH  OF  CHRIST.  By  E.  T.  Green, 
M.A.  Cr.  600.  6s. 

COMPARATIVE  THEOLOGY.  By  J.  A.  Mac- 
Culloch.  Cr.  Svo.  6s. 


Classical  Translations 

Edited  by  H.  F.  Fox,  M.A.,  Fellow  and  Tutor  of  Brasenose  College,  Oxford. 

Crown  Sva. 

A  series  of  Translations  from  the  Greek  and  Latin  Classics,  distinguished  by  literary 
excellence  as  well  as  by  scholarly  accuracy. 


/ESCHYLUS  — Agamemnon,  Choepboroe,  Eu- 
menides.  Translated  by  Lewis  Campbell, 
LL.D.  y. 

CICERO— De  Oratore  I.  Translated  by  E.  N. 
•or,  M.A.  y.  6d. 


CICERO— Select  Orations  fPro  Milone,  Pro 
Mureno,  Philippic  n.,  in  Catilinam).  Trans- 
lated by  H.  E.  D.  Blakiston,  M.A.  y. 

CICERO — De  Natura  Deorum.  Translated  by 
F.  Brooks,  M.A.  y.(xt. 
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CLASSICAL  TRANSLATIONS— continual, 

CICERO— De  OfficiU.     Translated  by  G.    B. 

Gardiner,  M.A.     at.  6d. 
HORACE— The  Odea  and  Epodes.    Translated 

by  A.  D.  Godley,  M.  A.    «. 
LUCIAN— Six  Dialogues  (Nigrinus,  Icaro-Me- 

nippus,  The  Cock,  The  Ship,  The  Parasite, 

The  Lover  of  Falsehood)     Translated  by  S. 


T.  Irwin,  M.A.     3*.  <xi. 

SOI-HOCLES — Klectra  and  Ajax.  Translated  by 
E.  D.  A.  Morshead,  M.A.  it.  6d. 

TACITUS — Agricola  and  Germania.  Trans- 
lated by  R.  B.  Townsheml.  is.  6t/. 

THE  SATIRES  OP  JUVENAL.  Translated  by 
S.  G.  Owen.  as.  M. 


Commercial  Series 

Edited  by  H.  DK  B.  GIBBINS,  LittD.,  M.A. 
Crown  %vo. 


ercial 


A  series  intended  to  assist  students  and  young  men  preparing  for  a  commi 
career,  by  supplying  useful  handbooks  of  a  clear  and  practical  character,  dealing 
with  those  subjects  which  are  absolutely  essential  in  the  business  life. 


COMMERCIAL   EDUCATION  IN   THEORY   AND 

PRACTICE.    By  E.  E.  Whitfield,  M.A.    5*. 
An  introduction  to  Methuen's  Commercial 

Series  treating  the  question  of  Commercial 

Education  fully  from  both  the  point  of  view 

of  the  teacher  and  of  the  parent. 
BRITISH   COMMERCE   AND   COLONIES   FROM 

ELIZABETH  TO  VICTORIA.      By  H.   de  B. 

Gibbins,  Litt.D.,  M.A.    Third  Edition,  is. 
COMMERCIAL  EXAMINATION  PAPERS.    By  H. 

de  B.  Gibbins,  Litt.D.,  M.A.    is.  6d. 
THE  ECONOMICS  OF  COMMERCE,     By  H.  de 

B.  Gibbini,  LittD.,  M.A.    Second  Edition. 

is.  6d. 
A  GERMAN  COMMERCIAL  READER.    By  S.  E. 

Bally.     With  Vocabulary,     is. 
A  COMMERCIAL  GEOGRAPHY  OF  THE  BRITISH 

EMPIRE.     By  L.  W.  Lyde,  M.A.    Fourth 

Edition.     21. 
A   COMMERCIAL    GEOGRAPHY    OF    FOREIGN 

NATIONS.    By  F.  C.  Boon,  R.A.    as. 


A    PRIMER   OF   BUSINESS.    By  S.  Jackson, 

M.A.     Third  Edition,     is.  ftd, 
COMMERCIAL  ARITHMETIC.     By  F.  G.  Taylor, 

M.A.     Fourth  Edition,     is.  6d. 
FKENCH  COMMERCIAL  CORRESPONDENCE.    Hy 

S.   E.    Bally.      With    Vocabulary.      Third 

Edition,     is. 
GERMAN  COMMERCIAL  CORRESPONDENCE.  By 

S.   E.   Bally.     With  Vocabulary.     Second 

Edition,    as.  6d. 
A  FRENCH  COMMERCIAL  READER.    By  S.  E. 

Bally.  With  Vocabulary.  Second  Edition,  is. 
PRECIS  WRITING  AND  OFFICE  CORRESPOND- 
ENCE.    By  E.  E.  Whitfield,  M.A.     Second 

Edition,    as. 
A  GUIDE  TO  PROFESSIONS  AND   BUSINESS. 

By  H.  Jones,     i*.  6d. 
THE  PRINCIPLES  OF  BOOK-KEEPING  BY  DOUBLE 

ENTRY.    By  J.  E.  B.  M'Allen,  M.A.    as. 
COMMERCIAL  LAW.  By  W.  Douglas  Edwards. 

Second  Edition,    as. 


Connoisseur's  Library,  The 

Wide  Royal  8vo.     z$s.  net. 


A  sumptuous  series  of  20  books  on  art,  written  by  experts  for  collectors,  superbly 
illustrated  in  photogravure,  collotype,  and  colour.  The  technical  side  of  the  art  is 
duly  treated.  The  first  volumes  are — 


MEZZOTINTS.     By  Cyril  Davenport.     With  40 

Plates  in  Photogravure. 
PORCELAIN.     By  Edward  Dillon.     With   19 

Plates  in  Colour,  20  in  Collotype,  and  5  in 

Photogravure. 
MINIATURES.      By  Dudley  Heath.      With  9 

Plates  in  Colour,  15  in  Collotype,  and  15  in 

Photogravure. 


IVORIES.    By  A.  MaskelL    With  So  Plates  in 

Collotype  and  Photogravure. 
ENGLISH    FURNITURE.      By  F.  S.  Robinson. 

With  160  Plates  in  Collotype  and  one  in 

Photogravure.     Second  Edition. 
•EUROPEAN  KNAMELS.  By  H.  CUNYNGHAME, 

C.I?.    With  many  Plates  in  Collotype  and  a 

Frontispiece  in  Photogravure. 
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Devotion,  The  Library  of 

With  Introductions  and  (where  necessary)  Notes. 
Small  Pott  8vo,  cloth,  2s.  ;  leather,  2s.  6J.  net. 

These  masterpieces  of  devotional  literature  are  furnished  with  such  Introductions 
'tes  as  may  be  necessary  to  explain  the  standpoint  of  the  author  and  the 
obvious  difficulties  of  the  text,  without  unnecessary  intrusion  between  the  author  and 
the  devout  mind. 


THE  CONFESSIONS  OF  ST.  AUGUSTINE.  Edited 

by  C.  Bigg,  D.D.    Fifth  Edition. 
THE  CHRISTIAN   YEAR.      Edited  bv  Walter 

Lock,  D.  D.     Third  Edition. 
THE  IMITATION  OF  CHRIST.    Edited  by  C. 

Bigg,  D.D.     Fourth  Edition. 
A  BOOK  or  DEVOTIONS.     Edited  by  J.  W. 

Stanbridge.  B.D.    Second  Edition. 
LYRA    INNOCBNTIUM.        Edited    by    Walter 

Lock,  D.D. 
A  SKRIOUS  CALL  TO  A  DEVOUT  AND  HOLY 

LIFE.     Edited  by  C   Bigg,  D.D.    Second 

F.dition. 
THE  TEMPLE.     Edited  by  E.  C.  S.  Gibson, 

D.D.     Second  Edition. 
\  GUIDE  TO  ETERNITY.     Edited  by  J.  W. 

Stanbridge,  B.D. 
THE  PSALMS  OF  DAVID.    Edited  by  B.  W. 

Randolph,  D.D. 
LVKA  APOSTOLICA.      By  Cardinal    Newman 

and  others.    Edited  by  Canon  Scott  Holland 

and  Canon  H.  C  Beecbing.  M.A. 
THE  INNER  WAY.     By  J.  Tauler.     Edited  by 

A.  W.  Mutton,  M.A. 
THB  THOUGHTS  OF  PASCAL.      Edited  by  C. 

S.  Jerram,  M.A. 


ON  THE  LOVE  OF  GOD.     By  St.   Francis  de 

Sales.     Edited  by  W.  J.  Knox-Little,  M.A. 
A    MANUAL    OF    CONSOLATION    FROM    THE 

SAINTS  AND  FATHERS.    Edited  by  J.  H. 

Burn,  B.D. 
THE  SONG  OF  SONGS.   Edited  by  B.  Blaxland, 

M.A. 
THE  DEVOTIONS  OF  ST.  ANSELM.   Edited  by 

C.  C.  J.  Webb,  M.A. 
GRACE  ABOUNDING.  By  JohnBunyan.  Edited 

by  S.  C.  Freer,  M.A. 
BISHOP  WILSON'S  SACRA  PRIVATA.     Edited 

by  A.  E.  Burn,  B.D. 
LYRA    SACRA  :    A    Boole    of   Sacred    Verse. 

Edited  by  H.  C.  Beeching,  M.A.,  Canon  of 

Westminster. 
A  DAYBOOK  FROM  THE  SUNTS  AND  FATHERS. 

Edited  by  J.  H.  Burn,  B.D. 
HEAVENLY  WISDOM.     A  Selection  from  the 

English  Mystics.     Edited  by  E.  C.  Gregory 
LIGHT,  LIFE,  and  LOVE.   A  Selection  from  the 

German  Mystics.     Edited  by  W.  R.  Inge, 

AN  INTRODUCTION  TO  THK  DEVOUT  LIFE. 
By  St.  Francis  de  Sales.  Translated  and 
Edited  by  T.  Barns,  M.A. 


Methuen's  Standard  Library 

In  Sixpenny  Volumes. 

THE  STANDARD  LIBRARY  is  a  new  series  of  volumes  containing  the  great  classics  of  the 
world,  and  particularly  the  finest  works  of  English  literature.  All  the  great  masters  will  be 
represented,  either  in  complete  works  or  in  selections.  It  is  the  ambition  of  the  publishers  to 
place  the  best  books  of  the  Anglo-Saxon  race  within  the  reach  of  every  reader,  so  that  the 
series  may  represent  something  of  the  diversity  and  splendour  of  our  English  tongue.  The 
characteristics  of  THK  STANDARD  LIBRARY  are  four  : — i.  SOUNDNESS  OF  TEXT.  a.  CHEAPNESS. 
3.  CLEARNESS  OF  TYKE.  4.  SIMPLICITY.  The  books  are  well  printed  on  good  paper  at  a 
price  which  on  the  whole  is  without  parallel  in  the  history  of  publishing.  Each  volume  con- 
tains from  100  to  250  pages,  and  is  issued  in  paper  covers,  Crown  8vo,  at  Sixpence  net,  or  in 
cloth  gilt  at  One  Shilling  net.  In  a  few  cases  long  books  are  issued  as  Double  Volumes 
or  as  Treble  Volumes. 

The  following  books  are  ready  with  the  exception  of  those  marked  with  a  t,  which  denotes 
that  the  book  is  nearly  ready : — 

IRELIGIO    MEDICI    and   URN    BURIAL.     By 


THE   MEDITATIONS   or  MARCUS  AURELIUS. 

The  translation  is  by  R.  Graves. 
THE  NOVELS  OF  JANE  AUSTEN.    In  5  volumes. 
VOL.  L — Sense  and  Sensibility. 

ESSAYS  AND  COUNSELS  and  THE  NEW 
ATLANTIS.  By  Francis  Bacon,  Lord 
V«rulam. 


Sir  Thomas  Browne.     The  text  has  been 

collated  by  A.  R.  Waller. 
THE  PILGRIM  s  PROGRESS.    By  John  Bunyan. 
REFLECTIONS  ON  THE  FRENCH  REVOLUTION. 

By  Edmund  Burke. 
tTHB  ANALOGY  OK  RELIGION,  NATURAL  AND 

REVEALED.     By  Joseph  Butler,  D.D. 
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THE  POEMS  OF  THOMAS  CHATTKRTON.    In  a 

volumes. 

tVol.  I.— Miscellaneous  Poems. 
fVol.  u.—  The  Rowley  Poems. 
fViTA   NUOVA.     By  Dante.     Translated  into 

English  by  D  G.  Rossetti. 
TOM  JONES.    By  Henry  Fielding.    Treble  Vol. 
CRANFORD.    By  Mrs.  Gaskell. 
THE  HISTORY  OF  THB  DECI.INK  AND  FALL  OF 
THE  ROMAN  EMPIRE.    By  Edward  Gibbon. 
In  7  double  volumes. 
Vol.  v.  is  nearlv  ready. 

The  Text  and  Notes  have  been  revised  by 
J.  B.  Bury,  Litt.D.,  but  the  Appendices  of 
the  more  expensive  edition  are  not  given. 
tTHE  VICAR  OF  WAKBFIBLD.      By    Oliver 

Goldsmith. 

THE  PoEMSANDPLAVsopOnvER  GOLDSMITH. 
THF.  WORKS  OK  BEN  JONSON. 

fVoL.  I.— The  Case  is  Altered.  Every  Man 
in  His  Humour.  Every  Man  out  of  His 
Humour. 

The  text  has  been  collated  by  H.  C.  Hart. 
THE  POEMS  or  JOHN  KEATS.    Double  volume. 
The  Text  has  been  collated    by  E.    de 
Selincourt. 

ON  THE  IMITATION  OF  CHRIST.    By  Thomas 
a  Kempis. 

The  translation  is  by  C.  Bigg,  DD.,  Canon 
of  Christ  Church. 
A  SERIOUS  CALL  TO  A  DEVOUT  AND  HOLY 

LIFE.     By  William  Law. 
THE  PLAYS  OF  CHRISTOPHER  MAKLOWE. 
tVol.  i.— Tamburlane  the  Great.     The  Tra- 
gical History  of  Dr.  Faustus. 
THE  PLAYS  OF  PHILIP  MASSINGER. 
tVol.  i.— The  Duke  of  Milan. 


THE  POEMS  OF  JOHN  MILTON.    In  2  volumes. 

Vol.  i.— Paradise  Lost. 
THE  PROSE  WORKS  OF  JOHN  MILTON. 

VOL.  i. — Eikonoklastes  and  The  Tenure  of 

Kings  and  Magistrates. 
SELECT  WORKS  OF  SIR  THOMAS  MORE. 

Vol.  I. — Utopia  and  Poems. 
THE   RBI-UIJLIC   OF    PLATO.     Translated  by 
Sydenham  and  Taylor.    Double  Volume. 
The     translation    has    been    revised    by 
W.  H.  D.  Rouse. 
THE    LITTLE   FLOWERS    OF    ST.    FRANCIS. 

Translated  by  W.  Hey  wood. 
THE  WORKS  OF  WILLIAM  SHAKESPEARE.    In 

10  volumes. 

VOL.  i.— The  Tempest;  The  Two  Gentlemen 
of  Verona  ;  The  Merry  Wives  of  Windsor  ; 
Measure  for  Measure ;  The  Comedy  of 
Errors. 

VOL. ii. — Much  Ado  About  Nothing;  Love': 
Labour's   Lost;    A   Midsummer  Night': 
Dream  ;  The  Merchant  of  Venici- 
Like  It. 

VOL.  ill.— The  Taming  of  the  Shrew  ;  All's 
Well  that  Ends  Well;  Twelfth  Nij;ht ;  The 
Winter's  Tale. 

Vol.  iv.— The  Life  and  Death  of  King  John ; 
The  Tragedy  of  King  Richard  the  Second  ; 
The  First  Part  of  King  Henry  iv. ;  The 
Second  Part  of  King  Henry  iv. 
tVol.  v.— The  Life  of  King  Henry  v.  ;  The 
First  Part  of  King  Henry  vi. ;  The  Second 
Part  of  King  Henry  vi. 
THE  LIFE  OF  NELSON.    By  Robert  Southvy. 
tTHE  NATURAL  HISTORY  AND  ANTIQUITIESOF 
SELBORNE.    By  Gilbert  White. 


Half-Crown  Library 

Crown  Svo.     2s.  6d.  net. 
THE  LIFE  OF   JOHN    RUSKIN.      By  W.   G. 

Colling  wood,  M.  A.  With  Portraits.     Sixth 

Edition. 
ENGLISH  LYRICS.    By  W.  E.  Henley.  Second 

Edition. 
THE  GOLDEN  POMP.   A  Procession  of  English 

Lyrics.     Arranged  by  A.  T.  Quiller  Couch. 

Second  Edition. 


CHITRAL  :  The  Story  of  a  Minor  Siege.  By 
Sir  G.  S.  Robertson,  K.CS.I.  Third 
Edition.  Illustrated. 


STRANGE  SURVIVALS  AND  SUPERSTITIONS.  By 
S.  Baring-Gould.  Third  Edition. 

YORKSHIRE  ODDITIES  AND  STRAN 

By  S.  Baring-Gould.    Fourth  Edition. 

ENGLISH  VILLAGES.  By  P.  H.  Ditchfield, 
M.A.,  F.S.A.  Illustrated. 

A  BOOK  OF  ENGLISH  PROSE.  By  W.  K. 
Henley  and  C.  Whibley. 

THE  LAND  OF  THE  BLACK  MOUNTAIN. 
Being  a  Description  of  Montenegro.  By 
R.  Wyon  and  G.  Prance.  With  40  Illustra- 
tions. 


s.  oj 


Illustrated  Pocket  Library  of  Plain  and  Coloured  Books,  The 

Fcap  &vo.     y.  6d.  net  each  volume. 

A  series,  in  small  form,  of  some  of  the  famous  illustrated  books  of  fiction  and 
general  literature.  These  are  faithfully  reprinted  from  the  first  or  best  editions 
without  introduction  or  notes.  The  Illustrations  are  chiefly  in  colour. 

COLOURED    BOOKS 

OLD  COLOURED  BOOKS.    By  George  Paston.  I       By  Nimrod.    With  18  Coloured  Plates  by 
With  16  Coloured  Plates.  Fcaf.Zvo.  yt.net.          Henry  Alken  and  T.  J.   Rawlins.     Third 
THE  LIFE  AND  DEATH  OF  JOHN  MYTTON,  ESQ.  '       Edition. 
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ILLCSTRATXD  POCKET  LIBRARY  OF  PLAIN  AND  COLOURED  BOOKS — continued. 


THK    LIFE  or  A  SPORTSMAN.      By  Nimrod. 

With  35  Coloured  Plates  by  Henry  Alken. 
HAMH.KY  CROSS.     By  R.  S.  Surtees.     With 

17  Coloured  Plates  and  100  Woodcuts  in  the 

Text  by  John  Leech. 
MK.  SPONGE'S  SPORTING  TOUR.     By  R.  S. 

Surtees.     With  13  Coloured  Plates  and  90 

Woodcuts  in  the  Text  by  John  Leech. 
JOKROCKS'  JAUNTS  ANI>  JOLLITIES.    By  R.  S. 

Surtees.    With  15  Coloured  Plates  by  H. 

Alken. 

This  volume   is  reprinted  from   the   ex- 
tremely rare  and  costly  edition  of  1843,  which 

contains    Alkrn's    very    fine     illustrations 

instead  of  the  usual  ones  by  Phiz. 
ASK  MAMMA.     By  R.  S.  Surtees.     With  13 

Coloured  Plates  and  70  Woodcuts  in  the 

Text  by  John  Leech. 
THK  ANALYSIS  OK  THE  HUNTING  FIELD.     By 

R.  S.  Surtees.    With  7  Coloured  Plates  by 

Henry  Alken,  and  43  illustrations  on  Wood. 
THK  TOUR  OF  DR.  SYNTAX  IN  SEARCH  OF 

THK  PICTURKSQUK.     By  William  Combe. 

With  30  Coloured  Plates  by  T.  Rowlandbon. 
THE  TOUR  OF  DOCTOR  SYNTAX  IN  SEARCH 

OF   CONSOLATION.      By  William   Combe. 

With  24  Coloured  Plates  by  T.  Rowlandson. 
THE  THIRD  TOUR  OK  DOCTOR  SYNTAX  IN 

SEARCH  OF  A  WIFE.    By  William  Combe. 

With  24  Coloured  Plates  by  T.  Rowlandson. 
THK  HISTORY  OF  JOHNNY  QITAE  GENUS  :  the 

Little  Foundling  of  the  late  Dr.  Syntax. 

By  the  Author  of « The  Three  Tours.  'With 

24  Coloured  Plates  by  Rowlandson. 
THK  ENGLISH  DANCK  OF  DEATH,  from  the 

Designs  of  T.  Rowlandson,  with  Metrical 

Illustrations    by   the  Author   of    'Doctor 

Syntax.'    Two  Volumes. 

This  book  contains  76  Coloured  Plates. 
THEDANCEorLiPE:  APoem.   BytheAuthor 

of  'Doctor  Syntax.'      Illustrated  with  26 

Coloured  Engravings  by  T.  Rowlandson. 
LIFK   IN  LONDON:  or,   the  Day  and  Night 

Scenes  of  Jerry  Hawthorn,  ESQ.,  and  liis 
mt    Friend,    Corinthian    Tom.       By 

Pierce  Egan.     With  36  Coloured  Plates  by 

I.  R.  and  (i.  Cruikshank.     With  numerous 

Designs  on  Wood. 
REAL  LIFE  IN   LONDON:    or,   the   Rambles 

and  Adventures  of  Bob  Tallyho,  Ksq.,  and 

bis  Cousin,  The  Hon.  Tom  DasbalL    By  an 


Amateur  (Pierce  Egan).  With  31  Coloured 
Hates  by  Alken  and  Rowlandsoo,  etc. 
Two  Volumes. 

THK  LIFK  OF  AN  ACTOR.  By  Pierce  Egan. 
With  27  Coloured  Plates  by  Theodore  Lane, 
and  several  Designs  on  Wood. 

THK  VICAR  OF  WAKF.PIELD.  By  Oliver  Gold- 
smith. With  24  Coloured  Plates  by  T.  Row- 
land  son. 

THK  MILITARY  ADVENTURES  OF  JOHNNY 
NEWCOMK.  By  an  Officer.  With  15  Coloured 
Plates  by  T.  Rowlandson. 

THE  NATIONAL  SPORTS  OF  GREAT  BRITAIN. 
With  Descriptions  and  51  Coloured  Plates 
by  Henry  Alken. 

This  book  is  completely  different  from  the 
large  folio  edition  of  '  National  Sports '  by 
the  same  artist,  and  none  of  the  plates  are 
similar. 

THK  ADVENTURES  OF  A  POST  CAPTAIN.  By 
A  Naval  Officer.  With  24  Coloured  Plates 
by  Mr.  Williams. 

GAMONIA  :  or,  the  Art  of  Preserving  Game  ; 
and  an  Improved  Method  of  making  Planta- 
tions and  Covers,  explained  and  illustrated 
by  Lawrence  Rawstorne,  Esq.  With  15 
Coloured  Plates  by  T.  Rawlins. 

AN  ACADEMY  FOR  GROWN  HORSEMEN  :  Con- 
taining the  completes!  Instructions  for 
Walking,  Trotting,  Cantering,  Gallopinc, 
Stumbling,  and  Tumbling.  Illustrated  with 
27  Coloured  Plates,  and  adorned  with  a 
Portrait  of  the  Author.  By  Geoffrey 
Gambado,  Esq. 

REAL  LIFE  IN  IRELAND,  or,  the  Day  and 
Night  Scenes  of  Brian  Boru,  Ksq.,  and  his 
Elegant  Friend,  Sir  Shawn  O'Doghcrty. 
By  a  Real  Paddy.  With  19  Coloured  Plates 
by  Heath,  Marks,  etc. 

THK  ADVENTURES  OP  JOHNNY  NEWCOMK  IN 
THK  NAVY.  By  Alfred  Burton.  With  16 
Coloured  Plates  by  T.  Rowlandson. 

THE  OLD  ENGLISH  SQUIRE  :  A  Poem.  By 
John  Careless,  Esq.  With  20  Coloured 
Plates  after  the  style  of  T.  Rowlandson. 

•THK  ENGLISH  SPY.  By  Bernard  Black- 
mantle.  With  72  Coloured  Plates  by  R. 
Cruikshank,  and  many  Illustrations  On 
wood.  Two  Volumes. 


PLAIN    BOOKS 


THK  GRAVE  :  A  Poem.  By  Robert  Blair. 
Illustrated  by  12  Etchings  executed  by  Louis 
Schiavonetti  from  the  original  Invcn.  . 
William  Blake.  With  an  Engraved  Title  Page 
and  a  Portrait  of  Blake  by  T.  Phillips,  R.A. 
The  illustrations  arc  reproduced  in  photo- 
gravure. 


ILLUSTRATIONS  OP  TIIF.  BOOK  OF  JOB.     In- 
vented and  engraved  by  William  Blake. 

These  famous  Illustrations — 21  in  number 
—are  reproduced  in  photogravure. 

jEsop's    FABLRS.      With    380    Woodcuts    by 
Thomas  Bewick. 

\Cantinntd 


26 


MESSRS.  METHUEN'S  CATALOGUE 


ILLUSTRATED  POCKET  LIBRARY  OF  PL/.IN  AND  COLOURED  BOOKS— «»«//««/•</. 


WINDSOR  CASTLE.  ByW.  Harrison  Ain 

With  33  Plates  and  87  Woodcuts  in  the  Text 
by  George  Cruikshank. 

THE  TOWKR  OF  LONDON.  By  W.  Harrison 
Aiiivworth.  With  40  Places  and  58  Woodcuts 
in  the  Text  by  George  Cruikshank. 

FRANK  FAIRI.ECH.  liy  F.  E.  Smedl.-y.  With 
30  Plates  by  George  Cruikshank. 

HANDY  ANDY.  P.y  Samuel  Lover.  With  34 
Illustrations  by  the  Author. 


THE  COMPLEAT  ANC;LFR.  By  Iraak  Walton 
and  Charles  Cotton.  With  14  Plates  and  77 
Woodcuts  in  the  Text. 

This  volume  is  reproduced  from  tne  beauti- 
ful edition  of  John  Major  of  1834. 

THE  PICKWICK  PAPERS.  By  Charles  Dickens. 
With  the  43  Illustrations  by  Seymour  and 
Phiz,  the  two  Buss  Plates,  and  the  33  Con- 
temporary Onwhyn  Plates. 


Junior  Examination  Series 

Edited  by  A.  M.  M.  STEDMAN,  M.A.    Fcap.  8vo.     w. 

This  series  is  intended  to  lead  up  to  the  School  Examination  Series,  and  is  intended 
for  the  use  of  teachers  and  students,  to  supply  material  for  the  former  and  pructi 
for  the  latter.     The  papers  are  carefully  graduated,  cover  the  whole  of  the  subject 
usually  taught,  and  are  intended  to  form  part  of  the  ordinary  class  work.     They 
may  be  used  vivd  voce  or  as  a  written  examination. 


JUNIOR  FRENCH  EXAMINATION  PAPF.KS.     15 y 

F.Jacob,  M.A. 
JUNIOR  LATIN  EXAMINATION  PAPERS.    By  C. 

G.  Boning,  B.A.     Third  Edition. 
JUNIOR  ENGLISH  EXAMINATION  PAPERS.    By 

W.Williamson,  I'.  \. 
JUNIOR  ARITHMETIC  EXAMINATION  PAPERS. 

Uy  W.  S.  Beard.    Second  Edition. 
JUNIOR  ALGEBRA  EXAMINATION  PAPERS.    By 

S.  W.  Finn,  M.A. 


JUNIOR  GREEK  EXAMINATION  PAPERS.  P.y  '1 
C.  Weatherhead,  M.A. 

JUNIOR  GENERAL   INFORMATION    EXAMINA- 
TION PAPERS.    By  W.  S.  Beard. 

*A  KKY  TO  THE  ABOVE.    Crown  Zvo.    y. 
net. 

JUNIOR  GEOGRAPHY    EXAMINATION   PAPERS. 
ByW.  G.  Baker,  M.A. 

JUNIOR  GERMAN  EXAMINATION  PAPERS. 
A.  Voegelin,  M.A. 


Junior  School-Books 
Edited  by  O.  D.  INSKIP,  LL.D.,  and  W.  WILLIAMSON,  B.A. 

A  series  of  elementary  books  for  pupils  in  lower  forms,  simply  written 
by  teachers  of  experience. 

A  CLASS-BOOK  OF  DICTATION  PASSAGES.    By  I  ELEMENTARY  EXPERIMENTAL  SCIENCE.  PHY 


W.  Williamson,  B.A.  Eleventh  Edition. 
Cr.  Svo.  is.  6d. 

THE  GOSPEL  ACCORDING  TO  ST.  MATTHEW. 
Edited  by  E.  Wilton  South,  M.A.  With 
Three  Maps.  Cr.  Zvo.  n.  6tf. 

THE  GOSPEL  ACCORDINGTO  ST.  MARK.  Edited 
by  A.  E.  Rubie,  D.D.  With  Three  Maps. 
Cr.  Kvo.  u.  6rf. 

A  JUNIOR  ENGLISH  GRAMMAR.  By  W.  William- 
son, B.A.  With  numerous  passages  for  parsing 
and  analysis,  and  a  chapter  on  Essay  Writing. 
Third  Edition.  Cr.  Svo.  at. 

A  JUNIOR  CHEMISTRY.  ByE.  A.  Tyler,  B.A. , 
F.C.S.  With  78  Illustrations.  Second  Edi- 
tion. Cr.  Kvo.  at.  6d. 

THE  ACTS  OK  THE  APOSTLES.  Edited  by  A. 
E.  Rubie,  D.D.  Cr.  Zvo.  at. 

A  JUNIOR  FRENCH  GRAMMAR.  By  L.  A. 
Sornet  and  M.  J.  Acatos.  Cr.  Zvo.  it. 


sics  by  W.  T.  Clough,  A.R.C.S.  CHEMISTRY 

by  A.  E.  Dunstan,  B.Sc.   With  a  Plates  and 

154   Diagrams.     Third  Edition.     Cr.  Six?. 

as.  (td. 
A  JUNIOR  GEOMETRY.      By  Noel  S.  Lydon. 

With  376  Diagrams.    Second Edition. 

Svo.  as. 
*A  JUNIOR  MAGNETISM  AND  ELECTRICITY.  By 

W.     T.    Clough.       Illustrated.      Cr.    ZTO. 

as.  6d. 

•:TARY     EXPERIMENTAL     CHEMISTRY. 

liy  A.   E.  Dunstan,   B.Sc.     With  4  Plates 

and  109  Diagrams.     Cr.  St-o.     as. 
A    JUNIOR    FRENCH    PROSE     COMPOSITION. 

liy  K.  R.  N.  Baron,  M.A.    Cr.  8. 
Tin  ( losi'i- 1.  ACCORDING  TO  ST.  LUKE.    With 

an    Introdiii  tinn    and    Notes    by    William 

Williamson,  &  A.     With  Three  Map-.    O. 

Svo.    at. 
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Leaders  of  Religion 

Edited  by  H.  C.  BEECHING,  M.A.,  Canon  of  Westminster.     With  Portraits. 
Cr.  8vo.     zs.  net. 

A  series  of  short  biographies  of  the  most  prominent  leaders  of  religious  life 
and  thought  of  all  ages  and  countries. 


CARDINAL  NEWMAN.  By  R.  H.  Hutton. 
JOHN  WKSLEY.  By  J.  H.  Ovcrton,  M.  A. 
BISHOP  WILBBRFORCB.  By  G.  W.  Daniel), 

.M.A. 

CARDINAL  MANNING.  By  A.  W.  Hutton,  M.A. 
CHARLES  SIMEON.     By  H.  C.  G.  Moule,  D.D. 
JOHN  KEBLE.     By  Walter  Lock,  D.D. 
THOMAS  CHALMERS.     By  Mrs.  Oliphant. 
LANCELOT   ANDREWES.      By  R.   L.  Ottley, 

D.  D.     Second  Edition. 
AUGUSTINE   OP   CANTERBURY.      By   E.    I.. 

Cults,  D.D. 


WILLIAM  LAUD.     By  W.  H.  Hutton,  M.A. 

Third  Edition. 

JOHNKNOX.  ByF.  MacCunn.  Second  Edition. 
JOHN  HOWE,     By  R.  F.  Horton,  D.D. 
BISHOP  KEN.     By  F.  A.  Clarke,  M.A. 
GEORGE  Fox,  THE  QUAKER.    By  T.  Hodgkin, 

D.  C.  L.    Third  Edition. 
JOHN  DONNE.     By  Augustus  Jessopp,  D.D. 
THOMAS  CRANMER.     By  A.  J.  Mason,  D.D. 
BISHOP  LATIMER.      By  R.  M.  Carlyle  and  A. 

J.  Carlyle,  M.A. 
BISHOP  BUTLER.     By  W.  A.  Spooner,  M.A. 


Little  Blue  Books,  The 

General  Editor,  E.  V.  LUCAS. 
Illustrated.     Demy  iftmo.     zs.  6 


A  series  of  books  for  children.  The  aim 
exciting  stories  about  normal  children,  the 
expressed. 

i.  THK  CASTAWAYS  OF  MEADOWBANK.      By 

Thomas  Cobb. 
a.  THK  BEECHNUT  BOOK.    By  Jacob  Abbott. 

Kdited  by  K.  V.  Lucas. 

3.  THE  AIR  GUN.     By  T.  Hilbert. 

4.  A  SCHOOL  YEAR.     By  Netta  Syrctt. 

5.  THE  PEELES  AT  THE  CAPITAL,     By  Roger 

Ash  ton. 


of  the  editor  is  to  get  entertaining  or 
moral  of  which  is  implied  rather  than 


THE  TREASURE  OF  PKINCEGATE  PRIORY. 

By  T.  Cobb. 
Mrs.    BARBERRY'S    GENERAL    SHOP.      By 

Roger  Ashton. 
A  BOOK  OF  BAD  CHILDREN.      By  W.  T. 

Webb. 


9.  THE  LOST  BALL.    By  Thomas  Cobb. 


Little  Books  on  Art 

With  many  Illustrations.     Demy  l6mo.     2s.  6d.  net. 

A  series  of  monographs  in  miniature,  containing  the  complete  outline  of  the 
subject  under  treatment  and  rejecting  minute  details.  These  books  are  produced 
with  the  greatest  care.  Each  volume  consists  of  about  200  pages,  and  contains  from 
30  to  40  illustrations,  including  a  frontispiece  in  photogravure. 

HOLBEIN.    Mrs.  O.  Fortescue. 
BuKNF.-Jo.NK6.     Fortunee  dc   Lisle.     SeeonJ 

Edition. 

REMBRASTDT.    Mrs.  E.  A.  Sharp 
COROT.    Alice  Pollard  and  Ethel  Birnstingl. 
RAHIAEL.     A.  R.  Dryhurst. 
MILLET.     Netta  Peacock. 


GREEK  ART.  H.  B.  Walters.  Second  Edition. 

BOOKPLATES.    E.  Alniack. 

REYNOLDS.     J.  Sime.    Second  Edition. 

ROMNEY.     George  Past  on. 

WATTS.     R,  E.  D.  Sketchley. 

LEIGHTON.    Alice  Corkran. 

VELASQUEZ.     Wilfrid  Wiiberforce  and  A.  R. 

Gilbert. 

GREUZK  AND  BOUCHER.    Eliza  F.  Pollard. 
VA.NUVCK.     M.  G.  Small  wood. 
TURNER.     Frances  Tyrell-Cill. 
•••.     Jessie  Allen. 
.Lit.     H.  1'.  K.Skipton. 


ILLUMINATED  MSS.    J.  W.  Bradley. 
CHRIST  IN  ART.    Mrs.  Henry  Jcnner. 
JEWELLERY.    Cyril  Davenport. 
CLAUDE.     Edward  Dillon. 
*THB  ARTS  OK  JAPAN.    Edward  Dillon. 
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Little  Galleries,  The 
Demy  l6mo.     2s,  6d.  net. 

A  series  of  little  books  containing  examples  of  the  best  work  of  the  great  painters. 
Each  volume  contains  20  plates  in  photogravure,  together  with  a  short  outline  of  the 
life  and  work  of  the  master  to  whom  the  book  is  devoted. 


A  LITTLK  GAI.I.EKV  OF  REYNOLDS. 

A     I.I  l   I  I  r    <  ;.\I.I.ERY   OF    R, 

A  LITTLK  GALLEKY  OF  HOITNER. 


A  LITTLE  GALLKRY  OF  MILLAIS. 

A  LITTLE  GALLERY  or  ENGLISH  Porrs. 


Little  Guides,  The 

Small  Pott  Svo,  cloth,  2s.  6d.  net.;  leather,  3*.  6d.  net. 


OXFORD  AND  ITS  COLLEGES.     By  J.  Wells, 

M.A.     Illustrated  by  E.  H.  New.    Sixth 

Edition. 
CAMBRIDGE    AND    ITS    COLLEGES.      By   A. 

Hamilton    Thompson.      Second    Edition. 

Illustrated  by  E.  H.  New. 
THE    MALVERN    COUNTRY.      By    B.    C.   A. 

Windle,  D.Sc.,  F.R.S.      Illustrated  by  E. 

H.  New. 
SHAKESPEARE'S   COUNTRY.       By    B.    C.    A. 

Windle,  D.Sc.,  F.R.S.     Illustrated  by  E. 

H.  New.     Second  Edition. 
SUSSEX.    By  F.  G.  Brabant,  M.A.    Illustrated 

by  E.  H.  New. 
WESTMINSTER  ABBEY.     By  G.  E.  Troutbeck. 

Illustrated  by  F.  D.  Bedford. 
NORFOLK.     By  W.  A.   JJutt.     Illustrated  by 

B.  C.  Boulter. 
CORNWALL.     By  A.   L.  Salmon.      Illustrated 

by  B.  C.  Boulter. 
BRITTANY.    By  S.  Baring-Gould.    Illustrated 

by  J.  Wylie. 
HERTFORDSHIRE.      By    H.    W.    Tompkins, 

l-'.k.H.S.     Illustrated  by  E.  H.  New. 
THE  ENGLISH   LAKES.      By  F.  G.  Brabant, 

M.A.     Illustrated  by  E.  H.  New. 
KENT.     By  G.  Clinch.     Illustrated  by  F.  D. 

i'edford. 


ROMS    By  C.  G.  Ellaby. 


Illustrated  by  B. 
Him- 


Uy  C. 

C.  Boulter. 
THE  ISLE  OF  WIGHT.     By  G.  Clinch. 

trated  by  F.  U.  Bedford. 
SUKKEY.     By  F.  A.  H.  Lambert.    Illustrated 

by  E.  H.  New. 

BUCKINGHAMSHIRE.    By  E.  S.  Roscoe.     Illus- 
trated by  F.  1).  Bedford. 
SUFFOLK.     By  W.  A.  Dutt.    Illustrated  by  J. 

Wylie. 
DERBYSHIRE.    By  J.  C.  Cox,  LL.D.,  F.S.A. 

Illustrated  by  J.  C.  Wall. 
THK  NORTH  RIDING  OF  YORKSHIRE.     ByJ.  E. 

Morris.     Illustrated  by  R.  J.  S.  Bertram. 
HAMPSHIRE.     By  J.  C.  Cox.     Illustrated  by 

M.  E.  Purser. 
SICILY.      By  F.   H.    Jackson.      With    many 

Illustrations  by  the  Author. 
DORSET.     By  Frank  R.  Heath.     Illustrated. 
CHESHIRE.    By  W.  M.  Gallichan.    Illustrated 

by  Elizabeth  Hartley. 
NORTHAMPTONSHIRE.      By  Wakclin-r    1  >rv. 

Illustrated. 
*THK  EAST  RIDING  OF  YORKSHIRE.    Hy  J.  I'".. 

Morris.     Illustrated. 

•OXFORDSHIRE.     By  F.  G.    Brabant.      Illus- 
trated by  E.  H.  New. 
•ST.  PAUI.'S  CATHEDRAL.    By  George  Clinch. 

Illustrated  by  Beatrice  Alcock. 


Little  Library,  The 

With  Introductions,  Notes,  and  Photogravure  Frontispieces. 
Small  Pott  8vo.     Each  Volume,  cloth,  is.  f>d.  net ;  leather,  zs.  6d.  net. 
A  series  of  small  books  under  the  above  title,  containing  some  of  the  famous  works 
in  English  and  other  literatures,  in  the  domains  of  fiction,  poetry,  and  belles  Irttn-s. 
The  series  also  contains  volumes  of  selections  in  prose  and  verse.    The  tx» 
edited  with  the  most   scholarly  care.      Each  one  contains  an  introduction   which 
gives  (i)  a  short  biography  of  the  author;  (2)  a  critical  estimate  of  the  book.    Where 
they  are  necessary,  short  notes  are  added  at  the  foot  of  the  page. 

Each  volume  has  a  photogravure  frontispiece,  and  the  books  are  produced  with 
i  are. 


Anon.  ENGLISH  LYRICS,  A  LITTLE 
BOOK  <>K. 

Austen  (Jane).  PRIDE  AND  PREJU- 
DICE. Jtdited  by  E.  V.  LUCAS.  Two 
Volume t. 


NORTHANGER  A1U1KY.    Edited  by  E.  V. 

LUCAS. 
Bacon    (Francis).       THE    ESSAYS    OF 

LORD    BACON.       Edited    by    EDWARD 

WRIGHT. 


GENERAL  LITERATURE 


29 


Rarham   (R.    H.).       THE    INGOLDSBY 
ditcd    by   J.    B.    ATLAY. 

•  I'ci'umts. 
llarnctt  (Mrs.  P.  A.I.     \  LITTLE  BOOK 

licckford    (William).       THE    HISTORY  j 

hdited 

by  1 
Blake  (William).    SKI.KCTIONS  FROM 

W  1  1.  I.  I  A  M     I!  I.  A  K  1.      Edited  by  M. 

Borrow  (George).     I.  VVENGRO.     Edited 

Two  Volumes. 
K\  K.      Edited  by  JOHN- 
SAM  i 

Browning  (Robert).  SELECTIONS 
i'K'  v  J-OI.MS  OF 

R01JERT  IIKOUMNG.     Edited  by  W. 

•  I. A. 

Canning  (George).  SELECTIONS  FROM 
TUK  ANT1-JACOBIN:  with  GEORGE 
CANNING'S  additional  Poems.  Edited  by 

Cow  Icy  (Abraham).     THK   ESSAYS  OF 

AUkAHAM  COWI.KY.    Edited  by  H.  C. 

HIN. 

Crabbe  (George).     SKLECTIONS  FROM 
Edited  by  A.  C. 

.NE. 

Craik  (Mrs.).      JOHN    HALIFAX, 
A  N.      Edited  by  ANNE 
.     Two  Volumes. 

Crashaw   (Richard).      THE    ENGLISH  ! 
! CHARD    CRASHAW.  I 
Edited  by  1  I'ON. 

Dante  (Alighleri).     THF.  IM  KRXO  OF 
Translated  by   H.    F.   GARY. 
Edited  by  ;  M.A.,  Ii.Litt. 

I  OOF  DAN 
lated  by  II.   F.  CAKV.     Edited  by  PAGKT 

-.  Lilt. 

Till-.  0    OF    DANTE.      Trans- 

CAKY.     Edited  by  . 
.  >.l.itt. 

Darley  (George).  SKI.KCTIONS  FROM 
TH;  ;.ORGEDARLKY. 

Edited  by  R.  A.  STREATPEILD. 
Deane  (A.  C.).      A   LITTLE   BOOK  OF 

LIGHT  VERSE. 
Dickens  (Charles).  CHRISTMAS  BOOKS. 

Two  I'oiuina. 

Ferrler  (Susan).  MARRIAGE.  Edited 
by  A.  GOODK  and  LORD 

<'  Volumes. 

INIIKkn  ^Volumes. 

GaskelUMrs.).     CRANFORD.     Edited  by 

VRLET 
"d  by  PKRCV 

Henderson  ,;OOK 

OF  SCOTTISH  VERSE. 


Keats  (John).  POEMS.  Wth  an  Intro- 
duction by  L.  BINVON,  and  Notes  by  J. 
MASEKIKI.D. 

KInglake  (A.  W.).  EOTHEN.  With  an 
Introduction  and  Notes.  Stcond  Edition. 

Lamb  (Charles).  ELIA,  AND  THE 
LAST  1  -SAYS  OF  ELIA.  Edited  by 
Y.  LUCAS. 

Locker  (F.).  LONDON  LYRICS  Edited 
by  A.  p.  GOULKY,  M.A.  A  reprint  of  the 
Firbt  Edition. 

Longfellow  (H.  W.).  SELECTIONS 
FROM  LONGFELLOW.  Edited  by 
L.  M.  FAITHKULL. 

Marvcll  (Andrew).  Till:  I'»i.MS  OF 
ANDREW  MARVELL.  Edued  by  K. 

Wtaaar. 

Milton  (John).      THE  MINOR   I" 

OF  JOHN   MILTOX.     Edited  by  II.  C'. 
BnctONG,  M.  A.,  Canon  of  Westminster. 

Moir(D.M-).  MANSIEWAUCH.  Edited 
by  T.  F.  HENDERSON. 

Nichols  (J.B.B.).  A  LITTLE  BOOK  OF 
ENGLISH  SONNETS. 

Rochefoucauld  (La).  THE  MAXIMS  OF 
LA  KOCHKKOUCAULD.  Translated 
by  Dean  STANHOI-E.  Edited  by  G.  H. 
POWELL. 

Smith  (Horace  and  James).  REJECTED 
ADDRESSES.  Edited  by  A.  D.  GODLEY, 
M.A. 

Sterne  (Laurence).  A  SENTIMENTAL 
JOURNEY.  Edited  by  H.  W.  PAUL. 

Tennyson  (Alfred,  Lord).  TH  E  EARLY 
POEMS  OF  ALFRED,  LORD  TENNY- 
SON. Edited  by  J.  CHURTON  COLLINS, 
M.A. 

IN    ME  MORI  AM.       Edited  by  H.   C. 
M.A. 

THE  PRINCESS.      Edited  by  ELIZABETH 

WOKDSWORTII. 

MA  I'D.  Edited  by  ELIZA  KKI  n  WORDSWORTH. 
Thackeray ( W.  M.).    VANITY   FAIR. 

Edited  by  -S.  GWYNN.     Three  Volumes. 
P  E  N  D  E  N  N  I  S.    Edited  by  S.  GWYNN. 

Three  Volumes. 

ESMOND.    Edited  by  S.  GWYNN. 
CHRISTMAS  BOOKS.  EditedbyS.GwrNN. 
Vaughan   (Henry).       I 

.  RY  VAUGHAN.  Edited  by  EDWARD 

HUTTON. 

Walton    (Izaak).       THE     COMF1. 1.A1 

ANGLER.     K.litcdby  I.  BOCIIAN. 
Waterhouse  (Mrs.   Alfred).     A  LITTI.I 

BOOK  OF  LIFE  AND  DEATH.  Edited 

I'y.    Eighth  Edition. 
Wordsworth  (W.).  SELECTIONS  FROM 

WORDSWORTH.      Edited    by  NOWELL 

C.  SMITH. 
Wordsworth  (W.)  nnd  Coleridge  (S.  T.). 

LYRICAL  BALLADS.  Edited  by  GSORGK 

SAMPSON. 
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Miniature  Library 

Reprints  in  miniature  of  a  few  interesting  books  which  have  qualities  of 
humanity,  devotion,  or  literary  genius. 


EUPHRANOR  :  A  Dialogue  on  Youth.  By 
Edward  FitzGerald.  From  the  edition  pub- 
lished by  W.  Pickering  in  1851.  Demy 
ymo.  Leather,  is.  net. 

POLONIUS:  or  Wise  Saws  and  Modern  In- 
stances. l>y  Edward  Fit/Gerald.  From 
the  edition  published  by  W.  Pickering  in 
1851.  Demy  yimo.  Leather,  is.  net. 

THE  RueAivXT  OK  OMAR  KHAYYAM.  l!y 
Edward  FitzGerald.  From  the  ist  edition 
of  1859,  Third  Edition.  Leather,  is.  net. 


THE  LIKB  or  EDWARD,  I-ORD  HERHERT  OF 
CHERBURY.  Written  by  himself.  Krom 
the  edition  printed  at  Strawberry  Hill  in 
the  year  1764.  Medium  yimo.  Leather, 
2J.  net. 

THK  VISIONS  OK  DOM  FRANCISCO  QUBVEDO 
VlLLKc.AS,  Knight  of  the  Order  of  St. 
James.  Made  English  by  K.  I-  Krom  the 
edition  printed  for  H.  Herringman,  1668. 
Leather,  is.  net. 

POEMS.  By  Dora  Greenwell.  From  the  edi- 
tion of  1648.  Leather,  it.  net. 


Oxford  Biographies 
Fcap.  Svo.     Each  volume ,  cloth,  2s.  6d.  net ;  leather,  3*.  6V/.  net. 

These  books  are  written  by  scholars  of  repute,  who  combine  knowledge  and 
literary  skill  with  the  power  of  popular  presentation.  They  are  illustrated  from 
authentic  material. 


DANTE  ALIGHIERI.   By  Paget  Toynbee,  M.  A.,  | 

D.Litt.      With    12    Illustrations.      Second  I 

Edition. 
SAVONAROLA.    By  E.  L.  S.  Horsburgh,  M.A. 

With  it  Illustrations.     Second  Edition. 
JOHN  HOWARD.     By  E.  C.  S.  Gibson,  D.D.,  | 

Bishop  of  Gloucester.  With  12  Illustrations,  i 
TENNYSON.    By  A.  C.  BENSON,  M.A.    With 

9  Illustrations. 
WALTER  RALEIGH.    By  I.  A.  Taylor.    With 

12  Illustrations. 
ERASMUS.    By  E.  F.  H.  Capey.     With   12 

Illustrations. 
THK  YOUNG  PRETENDER.    By  C.   S.  Terry. 

With  12  Illustrations. 


ROBERT    BURNS.       By    T.     F.     Henderson. 

With  12  Illustrations. 
CHATHAM.     By  A.   S.   M'Dowali.    With   12 

Illustrations. 
ST.  FRANCIS  OK  ASSIST.     I!y  Anna  M.  Stod- 

dart.     With  16  Illustnit: 
CANNING.     By  W.  Alison  Phillips.     With  u 

Illustrations. 
BEACONSPIELD.    By  Walter  Sichel.    With  u 

Illustrations. 

GOETHE.    By  H.  G.  Atkins.    With  12  Illus- 
trations. 
*FENELON.     By  Viscount  St.  Cyres.     With 

12  Illustrations. 


School  Examination  Series 

Edited  by  A.  M.  M.  STEDMAN,  M.A.     Cr.  Zvo.     ar.  6d. 


FRENCH  EXAMINATION  PAPERS.     By  A.  M. 
M.  Stedman,  M.A.     Thirteenth  Edition. 
A    Kev,  issued   to    Tutors   and  Private 
Students  only  to  be  had  on  application 
to    the    Publishers.       Fifth    Edition. 
Crown  8f<?.     6s.  net. 

LATIN  EXAMINATION  PAPERS.     By  A.  M.  M. 
Stedman,  M.A.     Thirteenth  Edition. 
KKV  (Fourth  Edition)  issued  as  above. 

6t.net. 

GREEK  EXAMINATION  PAPERS.    By  A.  M.  M. 
Stedatan,  M.A.     Eighth  Edition. 

KEY  {Third  Edition)  issued   as  above. 

(a.  net. 

GERMAN  EXAMINATION  PATERS.     P.y  R.  J. 
Morich.    SixtA  Edition. 


KEV  (Third  Edition)  issued  as 
6s.  net. 

HISTORY  AND  GEOGRAPHY  EXAMINATION 
PAPERS.  By  C.  H.  Spence,  M.A.  Second 
Edition. 

PHYSICS  EXAMINATION  PAPERS.  By  R.  K. 
Steel,  M.A.,  F.C.S. 

GENERAL  KNOWLEDGE  EXAMINATION 
PAPERS.  By  A.  M.  M.  Stedman,  M.A. 
Fifth  Edition. 

KKV  (Third  Edition)  issued   as  above. 
71.  net. 

EXAMINATION  PAPERS  IN  r-.f.M'H  HISTORY. 
1!)  J.  l.iii  Piowdan.Wardlawi.BiAi 


GKN KKAL   LlTKKATU RK 


Science,  Textbooks  of 

Edited  by  G.  F.  GOODCHILD,  B.A.,  B.Sc.,  and  G.  R.  MILLS,  M.A. 


PRACTICAL  MECHANICS.  By  Sidney  H.  Wells. 

Third  Edition.     Cr.  Zvo.     y.  6O. 
PRACTICAL  PHYSICS.    By  H.  Stroud,  D.Sc., 

M.  \.     Cr.  8w>.     3*.  f>d. 

PRACTICAL    CHEMISTRY.      Part    i.      By    W. 
>  h,  M.A.     Cr.  8ro.     Fourth  Edition. 

IT.  6d.     Part  n.     By  W.  French,  M.A.,  and 

T.  H.  Boardman,  M.A.    Cr.  8va.     is.  6d. 


TECHNICAL    ARITHMETIC    AMJ    GEOMETRY. 

By   C.    T.    Millis,    M.I.M.E.      Cr.    8t*>. 

y.  6rf. 
EXAMPLES  IN  PHYSICS.    By  C.  E.  Jackson, 

B.A.     Cr.  8z*>.     3t.  6d. 
•ELEMENTARY    ORGANIC    CHKMISTKY.      By 

A.    E.    Dunstan,    B.Sc.     Illustrated.     Cr. 

Zvo. 


Social  Questions  of  To-day 

Edited  by  H.  DE  B.  GIBBINS,  Litt.D.,  M.A.     Crown  8vo.  zs.  6J. 

A  series  of  volumes  upon  those  topics  of  social,  economic,  and  industrial  interest 
tli.it  arc  foremost  in  the  public  mind. 
TRADE  UNIONISM — NEW  AND  OLD. 

Howell.     Third  Edition. 
THE  COMMERCE  OF    NATIONS.      By 


Bastable,  M.A.     Third  Edition. 


By  G. 

C.    F. 


By  R.   W.  Cooke 


\:  IEN  INVASION.  By  W.  H.  Wilkins.B.A. 
THK     RURAL    EXODUS.       By    P.    Anderson 

Graham. 
LAND  NATIONALIZATION.     By  Harold  Cox, 

Second  Edition. 

KTER  WORKING  DAY,    By  H.  de  B. 
Gibbins  and  R.  A.  Hadfield. 
BACK  TO  THE  LAND.    An  Inquiry  into  Rural    RAILWAY   NATIONALIZATION. 


Depopulation.     By  H.  E.  Moore. 


THE  FACTORY  SYSTEM. 

Taylor. 
WOMEN'S    WORK.       By    Lady    Dilke,    Miss 

Bulley,  and  Miss  Whitley. 
SOCIALISM  AND  MODERN  THOUGHT.     By  M. 

Kauffmann. 
THE  PROBLEM  OF  THE  UNEMPLOYED.    By  J. 

A.  Hobson,  M.A. 
LIFE  IN  WEST  LONDON      By  Arthur  Sherwell, 

M.A.     Third  Edition. 

By    Clement 

By 


Edwards. 


TRUSTS,  POOLS,  AND  CORNERS.  By  J.Stephen    UNIVERSITY  AND  SOCIAL  SETTLEMENTS. 
Jeans.  I      W.  Reason,  M.A. 

Technology,  Textbooks  of 

Edited  by  G.  F.  GOODCHILD,  B.A.,  B.Sc.,  and  G.  R.  MILLS,  M.A. 
Fully  Illustrated. 


How  TO  MAKE  A  DRESS.     By  J.  A.  E.  Wood. 

Third  Edition.     Cr.  Bvo.     is.  fid. 
CARPENTRY  AND  JOINERY.    By  F.  C.  Webber. 

Fourth  Edition.     Cr.  Bvo.     3*.  6d. 
MILLINERY,   THEORETICAL  AND  PRACTICAL. 

By  Clare  Hill.     Second  Edition.     Cr.  Bvo. 


AN  INTRODUCTION  TO  THE  STUDY  op  TEX- 
TILE DESIGN.  By  Aldred  F.  Barker.  Demy 
&vo.  js.  fsd. 

BUILDERS'  QUANTITIES.  By  H.  C.  Grubb. 
Cr.  8vo.  4*.  ftd. 

REPOUSS£  METAL  WORK.  By  A.  C.  Horth. 
Cr.  &vo.  ss.  ftd. 


Theology,  Handbooks  of 

Edited  by  R.  L.  OTTLEY,  D.D.,  Professor  of  Pastoral  Theology  at  Oxford, 

and  Canon  of  Christ  Church,  Oxford. 

The  series  is  intended,  in  part,  to  furnish  the  clergy  and  teachers  or  students  of 
Theology  with  trustworthy  Textbooks,  adequately  representing  the  present  position 
of  the  questions  dealt  with ;  in  part,  to  make  accessible  to  the  reading  public  an 
accurate  and  concise  statement  of  facts  and  principles  in  all  questions  bearing  on 
Theology  and  Religion. 


THK  XXXIX.  ARTICLES  OF  THE  CHURCH  OF 

LAND.      Edited  by  E.   C.   S.   Gibson, 

'.      Third  ami  Cheaper  Edition  in  one 

Volume.     Demy  Bvo.     izs.  dd. 

AN    INTRODUCTION    TO    THE    HISTORY   OF 

RELIGION.       By    F.    B.    Jevons.    M.A., 

l>.  Third  Edit  ion.    Demylvo.  jos.6d. 

"KTTRINB  OF  THE  INCARNATION.     By  R. 

LHd  Cheaper 
Edition.    Dtmy  Zvo.     I  M.  $d. 


AN  INTRODUCTION  TO  THE  HISTORY  OF  THE 
CREEDS.  By  A.  E.  Burn,  D.D.  Demy 
8vo.  i  of.  6d. 

THE  PHILOSOPHY  OF  RELIGION  IN  ENGLAND 
AND  AMERICA.  By  Alfred  Caldecott,  D.D. 
Demy  Bvo.  lot.  6d. 

A  HISTORY  OF  EARLY  CHRISTIAN  DOCTUIN*. 
F.  licthune  Baker,  M.A.    Demy  to*. 

lOt.  6rf. 
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Westminster  Commentaries,  The 

General  Editor.  WALTER  LOCK.  D.D..  Warden  of  Keble  College, 
Dean  Ireland's  Professor  of  Exegesis  in  the  University  of  Oxford. 

The  object  of  each  commentary  is  primarily  cxegetical,  to  interpret  tli<-  author's 
mc.ining  to  the  present  generation.     The  editors  will  not  deal,  except  very  subor- 
ilinaii-ly,  with  questions  of  textual  criticism  or  philology;   but,  taking  tin-  i 
text  in  the  Revised  Version  as  their  basis,  they  will  try  to  combine  a  hearty  accept  - 
.mo-  of  critical  principles  with  loyalty  to  the  Catholic  Faith. 

THE  HOOK  OK  GKNKSIS.  Edited  witli  Intro- 
duction and  Notes  by  S.  R.  Driver,  1  >.  I  >. 
Fourth.  Edition  Demy  Svo.  itxt.  M. 

Tm  ISooK  OF  JOB.  Edited  by  E.  C.  S.  Gibson, 
D.D.  Second  Edition.  Dewy  Svo.  6s. 

\i  TS  OK  THK  ArosTLKS.  Edited  by  R. 
K.  r  .  '..';. .MI,  M.A.  DetnyKoo.  Second  and 
Cheaper  Edition,  los.  fid. 


THB  FIRST  EPISTLK  OF  PAUL  TUB  APOSTLK 

TO  THK    CoKtNTHJAN.S.       Edited    by    II.    I.. 

Goudge,  M.A.    Demy  Svo.    6t. 

THK  EPISTLE  OP  ST.  JAMES.     Edited  with  In- 
troduction :ind  Notes  by  R.  J.    Knowlmg, 


M.A.     Demy  Svo.    6t. 


PART  II. — FICTION 


AlbanesKE.  Maria).    SUSANNAH  AND 
ONE    OTHER.      Fourth  Edition.      Cr. 

THE*  BLUNDER  OF  AN   INNOCENT. 

Second  Edition.    Cr.  Svo.     6s. 
CAPRICIOUS  CAROLINE.     Second  Edi- 
tion.   Cr.  Svo.    6s. 
LOVE    AND    LOUISA.      Second   Edition. 

Cr.  Svo.    6s. 

PETER,  A  PARASITE.    Cr.  Zvo.     6s. 
II IK  BROWN  EYES  OF  MARY.      Third 

Edition.    Cr.  Svo,    6s. 
Anstey  (F.).    Author  of  'Vice   Vers.7.'     A 

BAYARD  FROM   liKNGAI,.    Illustrated 

by  BERNARD  PARTRIDGE.     Third  Edition. 

Cr.  Svo.     jj.  6d. 
Bacheller  (Irving:),  Author  of 'Eben  H  olden." 

DARREL  OF  THE   BLESSED   ISLES. 

Third  Edition.     Cr.  Svo.    6s. 
IJa«ot( Richard).  A  ROMAN  MYSTERY. 

Third  Edition.     Cr.  Svo.    6s. 
THK  PASSPORT.     Fourth  Ed.  Cr.8vt>.6s. 
Baring-Gould  (S.).     ARMINELL.    Fifth 

Edition.     Cr.  Svo.     6s. 
URITM.    Fifth  Edition.    Cr.  Svo.    6s. 
IN  THE  ROAR  OF  THE  SEA.    Seventh 

Edition.     Cr.  %vo.     6s. 
CHEAP   JACK   ZITA.      Fourth   Edition. 

Cr.  6vo.     6s. 
MARGERY     OF     QUETHER.         Third 

Edition.    Cr.  Zvo.    6s. 
THE  QUEEN  OF  LOVE.     Fifth  Edition. 

Cr.  Svo.    6s. 

IACOUETTA.  Third  Edition.  Cr.Svo.  6s. 
KITTY  ALONE.  Fifth  Edition.  Cr.Sva.  6s. 
NOEMI.  Illustrated.  Fourth  Edition.  Cr. 

Svo.    6t. 
THE    BROOM-SQUIRE.       Illustrated. 

Fifth  Edition.    Cr.  too.    6t. 


DARTMOOR  IDYLLS.    Cr.  Svo.    6s. 
THE      PENNYCOMEQU1CKS.        Third 

Edition.     Cr.  Svo.     6s. 
GUAVAS   THE    TINNER.         lllustrat 

Second  Edition.    Cr.  Svo.    6s. 
BLADYS.       Illustrated.      Second     Edition. 

Cr.  Svo.    6s. 

PABO  THE  PRIEST.     Cr.  Svo.    6s. 
WINEFRED.     Illustrated.    Second  Edition. 

ROYAL  GEORGIE.  Illustrated.  Cr.  Svo.  6s. 
MISSOUILLKT.     Illustrated.    Cr.  Svo.   6s. 
CHRIS  OF  ALL  SOKIS.     Cr.  Svo.    6s. 
IN  DEWISLAND.     Second  Edition 

LITTLE  TU'PENNY.  A  New  Edition.   (>J. 
See  also  Strand   Novels  and  Books  for 

Boys  and  Girls. 
Barlow  (Jane).     THE   LAND  OF  TH 

SHAMROCK.     Cr.   Svt.     6s.     See  a 

Strand  Novels. 
Barr  (Robert).       IN    THE    MIDST   OF 

ALARMS.     Third  Edition.     Cr.  Svo.    6s. 
THE  MUTABLE  MANY.      Third  Edition. 

Cr.  Svo.    6s. 
THE  COUNTESS  TEKLA.  Third  Edition. 

Cr.  Svo.    6s. 
THE  LADY  ELECTRA.    Second  Editi, 

Cr.  Svo.     6s. 
THE      TEMPESTUOUS      PETTICOAT. 

Ilkistrated.     Third  Edition.     Cr.  Svo.     6s. 

See  also  Strand  Novels  and  S.  Crane. 
Beeble  (Harold).    THE  ADVENTURES 

OF  SIR  JOHN  SPARROW.   Cr.  Svo.  6s. 
Belloc(Hilaire).  EMMANUEL  BUI 

MERCHANT.      With  36  Illu.-trat. 

G.    K.    CHESTERTON.  •    Second  Edition. 

Cr.  &vo.    6s. 
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Benson  (H.  F.)     T>''I>O.    Fourth  Edition. 

i rand  Novels. 
Benson     (Margaret*.        SUBJECT     TO 

\.\MTY.     Cr.8t>o.     V.  6d. 
bourne  (Harold  C.).     S-.-  V.  J.nnRbridEe. 
Uurton   (J.    Bloundelle).       THK    YEAR 
Page  of  the  French  Revolution. 
Illustrated.     Cr.  8re.    6s. 
THE  FAVK  OF  VALSEC.    Cr.  8vo.    6s. 

>  N  \M!       Cr.8vo.    6s. 
See  also  Strand  Novels. 

Capes  (Bernard^,  Author  of  'The  Lake  of 
!  RAORDINARYCON- 
SIONSOF  DIANA  PLEASE.    Third 
.'*.     Cr.  8vo,     6s. 

•thEd.    Cr.8vo.  61. 
\D   K1SHK.S.     Cr.  8vo.     6s. 
Chesney(Weatherby).     TH  !•;  TKACJ-  !  >Y 
THE    GREAT    EMERALD. 

MYSTERY    OF    A    BUNGALOW. 
Second.  Edition.     Cr.  8vo.     6s. 

See  also  Strand  Novels. 
Clifford  (Hugh).      A  FREE  LANCE  OF 

T<>- DAY.     Cr.Sno.    6s. 
Clifford  (Mrs.  W.  K.).     See  Strand  Novels 

and  Books  for  Boys  and  C.irN. 
Cobb  (Thomas).     A  CHANGE  OF  FACE. 

Cr.  8vo.    6s. 

Corelll  (Marie).    A  ROMANCE  OF  TWO 
WORLDS.     Twenty-Sixth  Edition.     Cr. 

6s. 

'ETTA.    Twenty-Second  Edition.    Cr. 
8vo.     6s. 
THELMA.        Thirty-Third   Edition.      Cr. 

6s. 

TH  :   THE  STORY  OF  A  DEAD 
^KI.K.     Sixteenth  Edition.     Cr.  8vo.     6s. 
TH  E  SOUL  OF  LI LITH.     Thirteenth  Edi- 
tion.    Cr.  &vo.    6s. 

WORMWOOD.     Fourteenth  Edition.     Cr. 
8vo.    6s. 

:     A      DREAM     OF     THE 
WORLD'S    TRAGEDY.     Fortieth  Edi- 
tion.   Cr.  8vo.     6s. 
THK    SORROWS   OF    SATAN.    Fiftieth 

Edition.     Cr.  8vo.     6s. 
THK     MASTER     CHRISTIAN.       167** 

Thousand.     Cr.  8vo.     6s. 
TEMPORAL    POWER:    A    STUDY    IN 
SUPREMACY.      i3o/A    Thousand.      Cr. 
8vo.    6s. 

GOOD  MAN:  A  SIMPLE  LOVE 

STORY.     134 th  Thousand .     Cr.  8vo.    6s. 

Till.  M  I  ( ;  I II  V  ATOM.     A  New  Edition. 

Cr.  8vo.    6s. 
BOY.    A  Nnv  Edition.     Cr.  8vo.    6s. 

A  New  Edition.    Cr.  %vo.    6s. 
Crockett  (S.  R.),    Author  of 'The  Raiders,' 
etc.    LOCHINVAK.     Illustrated.      Third 

r>«.     Cr.  Sro.     6s. 

STANDARD  BEARER.    Cr.Kvo.   6s. 
Croker  (B.  M.).      THE  OLD  CANTON- 

NT.    Cr.  toe.    6s. 
JOHANNA.  Second  Edition,    Cr.8vo.    6s. 


THE  HAPPY  VALLEY.     Third  Edition. 

Cr.  8vo.    6s. 
A     NINE     DAYS'     WONDER.        Third 

Edition.    Cr.Zvo.    6s. 
PEGGY    OF    THE    BARTONS.      Sixth 

I-'dttion.     Cr.  8vo.     6s. 
ANtlKL.     fourth  Edition.     Cr.  8ro.     6s. 
A  STATE  SECRET.     Third  Edition.     Cr. 

Svo.     v.  6d. 
Dawson  (Francis  W.).    THE  SCAR.    Cr. 

Dawson*'(A.    J).       DANIEL    WHYTE. 

Cr.  8vo.    3*.  6d. 
Doyle    (A.    Conan),    Author   of    'Sherlock 

Holmes,'      'The    White    Company,"    etc. 

ROUND    THE     RED    LAMP.      Ninth 

Edition.    Cr.  8va.     6s. 
Duncan  (Sara  Jeannette)  (Mrs.    Everard 

Cotes).      THOSE     DELIGHTFUL 

AMERICANS.  Illustrated.  Third  Edition. 

Cr.  8vo.    6s.     See  also  Strand  Novels. 
Findlater(J.  H.).  THE  GREEN  GRAVES 

OF     BALGOWRIE.        Fifth    Edition. 

Cr.  &vo.    6s. 

See  also  Strand  Novels. 
Findlater  (Mary).     A    NARROW   WAY. 

Third  Edition.     Cr.  8vo..     6s. 
THE    ROSE    OF  JOY.       Third   Edition. 

Cr.  8vo.    6s. 

See  also  Strand  Novels. 
FItzpatrick    (K.)      THE     WEANS     AT 

ROWALLAN.     Illustrated.     Second  Edi- 
tion.    Cr.  %vo.    6s. 
Fitzstephen     (Gerald).       MORE      KIN 

THAN  KIND.    Cr.  8vo.    6s. 
Fletcher    (J.     S.).     LUCIAN     THE 

DREAMER.    Cr.  8vo.    6s. 
Fraser  (Mrs.  Hugh),  Author  of 'The  Stolen 

Emperor.'  THE  SLAKING  OF  THE 

SWORD.  Cr.  8vo.  6s. 
"THE  SHADOW  OF  THE  LORD.  Cr. 

8vo.    6s. 
Fuller-Maitland   (Mrs.),     Author  of  '  The 

Day  Book  of  Bethia  Hardacre.'  BLANCHE 

ESMEAD.    Cr.  Svo.    6s. 
Gerard  (Dorothea),  Author  of  '  Lady  Baby. 

THE     CONQUEST      OF     LONDON. 

Second  Edition.    Cr.  8vo.    6s. 
HOLY    MATRIMONY.      Second   Edition. 

Cr.  8110.    6s. 

MADE  OF  MONEY.    Cr.  8vo.    6s. 
THE  BRIDGE  OF  LIFE.    Cr.  8vo.   6s. 
THE      IMPROBABLE     IDYL.  Third 

Edition,    Cr.  8vo.     6s. 

See  also  Strand  Novels. 
Gerard    (Emily).       THE      HERONS' 

TOWER.     Cr.  8vo.    6s. 
Gissing  (George),  Author  of  'Demo-?,'   'In 

the  Year  of  Jubilee,'  etc.      THE  TOWN 

TRAVKI.I.KR.  SecondEJ.    Cr.  6vo.    6s. 
THK  CROWN  OF  LIFE.     Cr.  8vo.    6s. 
Glelg  (Charles).      HUNTER'S  CRUISE. 

Illustrated.     Cr.  8r<0.     y.6d. 
Harraden  (Beatrice).      IN   VARYING 

MOODS.  Fourteenth r.dititn.  Cr.Zva.  6t. 
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IMF.   M'H'M  \RS  DAUGHTER.     Ttiini 

Edition     Cr.  Svo.     6*. 

Harrod  (t.)  (Frances  Forbes  Robertson). 
THE   TAMING  OF   THE    BRUTE.     Cr. 

Svo.    6s. 
HerbertAon    (Ajjnes    Q.).       PATH. Ml, 

DEAN.     Cr.  8tv.    6s. 
liiclu-ns  (Robert).     THR  PROPHET  OF 

r.KKKKl.KY  SQUARE.    Second  Edition. 

Cr.  Svo.    6s. 
TONGUES    OF    CONSCIENCE.    Second 

Edition.     Cr.  Svo.     6s. 
i  I- I. IX.    Fifth  Edition.    Cr.  Svo.    6s. 
THE  WOMAN  WITH  THE  FAN.    Sixth 

Edition.     Cr.  Svo.     6s. 
BYE  WAYS.     Cr.  Svo.     v.  6d. 
THK    GARDEN   OF  ALLAH.       Twelfth 

I:.dition.     Cr.  Svo.     6s. 
THK  BLACK.  SPANIEL.     Cr.  Svo.   6s. 
liobbes  (John  Oliver),  Author  of  '  Robert 

Orange.'      THE    SERIOUS    WOOING. 

Cr.  Svo.     6s. 
Hope  (Anthony).      THE  GOD  IN  THE 

CAR.     Tenth  Edition.     Cr.  Svo.    6s. 
A    CHANGE    OF    AIR.      SUth    Edition. 

A  MAN'OF  'MARK.  Fifth  Edition.  Cr. 

Svo.     6s. 

THE  CHRONICLES  OF  COUNT  AN- 
TONIO. Sixth  Edition.  Cr.  Svo.  6s. 

PHROSO.  Illustrated  by  H.  R.  MILLAR. 
Sixth  Edition.  Cr.  Svo.  6s. 

SIMON  DALE.  Illustrated.  SixthEdition. 
Cr.  Svo.  6s. 

THE  KING'S  MIRROR.  Fourth  Edit/on. 
Cr.  Svo.  6s. 

QUISANTE.    Fourth  Edition.    Cr.  Svo.   61. 

THE  DOLLY  DIALOGUES.     Cr.  Svo.    6s. 

A  SERVANT  OF  THE  PUBLIC  Illus- 
trated. Fourth  Edition.  Cr.  Svo.  6s. 

Hope  (Graham),  Author  of  '  A  Cardinal  anr! 
his  Conscience,'  etc.,  etc.  THE  LADY 
OFLYTK.  Second  Ed.  Cr.  Svo.  6s. 

Houjfh  (Emerson).  THE  MISSISSIPPI 
HUBBLE.  Illustrated.  Cr.  Svo.  6s. 

Housman  (Clemcnce).  THK  LIFE  OF 
SIRAGLOVALEDEGALIS.  Cr.  Svo.  6.1. 

Hyne  (C.  J.  Cutcllffe),  Author  of  '  Captain 
Kettle.'  MR.  HORROCKS,  PURSER. 
Third  Edition.  Cr.  Svo.  6s. 

Jacobs  (W.  W.).  MANY  CARGOES. 
Twenty-Eighth  Edition.  Cr.  Svo.  3*.  6d. 

SEA   URCHINS.     Twelfth  Edition.     Cr. 

AMAST3EROFCRAFT.  Illustrated.  Sixth 

Edition.    Cr.  Svo.     y.  6d. 
LIGHT    FRKIGHTS.      Illustrated.      Fifth 

Edition.     Cr.  Svo.    js.  6d. 
James  (Henry).  THE  SOFT  SIDE.  Second 

Edition.    Cr.  Svo.    6s. 
THK  BETTER  SORT.    Cr.  Svo.    6s. 
THE    AMBASSADORS.     Second  Edition. 

Cr.  Svo.     6s. 
THE  GOLDEN   BOWL.      Third  Edition. 

Cr.  Svo.    6s. 


Janson  ((iustal).     ABR  A  HAW 

KICK.     Cr.  8».0.     6s. 
Keays   (H.    A.    Mitchell).       H  F.    Til  \T 

EATK  I  H    |;UK  \D    Wll  11 

Svo.     6s. 
Langbrldge      (V.)      and      Bourne      (C. 

Harold.).       THE    VALLEY     Oi 

HKRITANCE.     Cr.  8ro. 
Lawless  (Hon.  Emily).    \V11H    I 

IN  IRELAND.    Cr.  Svo.    6t. 

See  also  Strand  Novels. 
Lawson    (Harry),    Author    of    'When    the 

Billy    Boils.'      CHILDREN     OF 

BUSH.     Cr.Zvp.     6s. 
Le  Queux  (W.).    THE  HUNCHBA* 

WESTMINSTER.     Third  Editu.-.. 

Svo.    6s. 
THE   CLOSED    BOOK.      Third    Edition. 

Cr.  Svo.    6s. 
THE     VALLEY     OF     THK 

Illustrated.      Third  Edition.     Cr.  fc. 
BEHIND  THE  THRONE.    Third  Edition. 

Cr.  Svo.    6s, 
Levett-Yeats   (S.).      ORRAIN.      Second 

Edition.    Cr.  Svo.     6s. 
Long  (J.    Luther),     Co-Author    of    ' 

Darling    of    the     Gods.'       MA  DA 

BUTTERFLY.    Cr.  Svo.    y.6d. 
SIXTY  JANE.    Cr.  Svo.    6s. 
Lowls  (Cecil).     THE  MACHINATIONS 

OF  THE  MYO-OK.     Cr.  Svo.    6s. 
Lyall  (Edna).       DERRICK    VAIMHAN. 

NOVELIST.     4ind  Thousand.     Cr.  Svo. 

M'Carthy  (Justin  H.),  Author  of '  If  I  wrrc 

King.'      THE     LADY    OF     LOYAL  IV 

HOUSE.    Illustrated.    Third  Edition.   Cr. 

Svo.    6s. 

THK  DRYAD.   Second  Edition.   Cr.Sva.  6s. 
Macdonald  (Ronald).     THE  SI  A  MAID. 

Cr.  Svo.     6s. 
Macnau{fhtan(S.).    THE  FORTUN 

CHRISTINA  MACNAB.    Third  Edition. 

Cr.  Svo.    6s. 
Malet(Lucas).    COLONEL  ENDERKY  S 

WIFE.     Fourth  Edition.     Cr.  Svo.     6s. 
A  COUNSEL  OF  PERFECTION.      New 

Edition.    Cr.  Svo.     6s. 
THE  WAGES  OF  SIN.  Fourteenth  Edition. 

Cr.  Svo.     6s. 
THE  CARISSIMA.     Fourth  Edition.    Cr. 

Svo.     6s. 
THE  GATELESS  BARRIER.  Fou>: 

tion.    Cr.  Svo.    6s. 
THE    HISTORY     OF    SIR     RICHARD 

CALM ADY.  Seventh  Edition.  Cr.  Svo.  6s. 

See  also  Books  for  Boys  and  Girls. 
Mann  (Mrs.  M.  E.).  OLIVIA'S  SUMMER. 

Second  Edition.     Cr.  Svo.     6s. 
A     LOST     ESTATE.       .-/    A'ew    Edition. 

THE  PARISH  OF  HILBY.  A  New  Edition. 

Cr.  Svo.    6s. 
THE  PARISH  NURSE.     Fourth  Edition. 

Cr.  Svo.    6s. 
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•    S;-o.     6s. 

(a. 
M.I  .       A    New  Edition. 


.->  BURDENS      A 
•  ,.>*.     Cr.  Svo.     6s. 

ROSE  AT  1  !.     Cr. 

Svo.  6s.   SceaU<>  vs  and  C.iiN. 

Marriott     (Charles),      Author      of     'The 

Column.'     •  \.     Second  Edition. 

.'.   6s. 

Marsh  (Richard).    THE  TWICKENHAM 
nd  Edition.    Cr.  Svo.    6s. 
A  DUI  .     6s. 

MARQUIS  OF    PUTNEY.    Second 

'  >:  Svo.     6s. 
See  al>o  Strand  K 

Mason  (A.    E.  W.),   Author   of  'The  Four  j 
Fathers,'  etc.      CLEMENTINA.      Illus- 
trated.    Second  Edition.     Cr.Svo.     6s. 
Mathers  (Helen),  Author  of  '  Comin'  thro'  ' 
the    Rye.'      HONEY.      Fourth   Edition. 

'.     6v. 

i   OF  ORIFFITHSCOURT.     Cr.  Svo. 
6s. 

!  KRKVMAN.     Second  Edition.     Cr. 
Svo.    6s. 

Maxwell  (W.   B.),  Author  of 'The  Rapped 
.      Seventh  Edition. 
Cr.  Svo.    6t. 

MESSENGER.       Third 
Edition.     Cr.  Svo.     6s. 

•  CIES.     Cr.Svo.    6s. 
Meade(L.T.).     DRIFT.    Second  Edition. 

Cr.  Sro.     6s. 

RESUKf.AM.     Cr.  Zoo.     6s. 
VICTORY.     Cr.  too.    6s. 

See  also  Books  for  Girls  and  Hoys. 

ith     (Ellis).        HEART     OF     MY 
HEART.     Cr.  c:><7.    6s. 
•Miss    Molly*     (The  Author   of).       THE 

GREAT  RECONCILER.     Cr.&vo.    6s. 
Mitford  (Bertram).    THE  SIGN  OF  THE 
>ER.       Illustrated.       Sixth    Edition. 
Cr.  Svo.     y.  6d. 

ME    WHIRL    OF    THE    RISING. 
Third  Edition.     Cr.  Svo.    6s. 
T 1 1 E  k  i  1 )  DERELICT.     Second  Edition. 

Cr.  Svo.    6s. 

Montresor   (F.    P.),   Author   of    'Into  the 

and    Hedges.'     THE  ALIEN. 

J'kird  Edition.     Cr.  Svo.     6s. 

Morrison  (Arthur).      TALES  OF  MEAN 

:k  Edition.    Cr.  Svo.    6s. 

i  1. 1 )  O  F  T  H  K  J  AGO.  fourth  Edition. 

TO  ^LONDON    TOWN.      Second  Edition. 

Cr.  Svo.     6t. 

CUNNING  MURRELI-     Cr.&vo.    6s. 
TH  E  HOLE  I N  T  H  E  WALL.    Fourth  Edi. 

tio*.     Cr.  Svo,     6s. 
DIVERS  VANITIES.    Cr.  See.    6s.  • 


NesMt  (R.).     (Mr.  F.    I'.lanci).     THE  KM' 
Illustrated.       Fourth  Edition. 

Cr.  Svo.    6s. 

Sec  also  Strand  Novels. 
Norris  (W.  I-.).    THE  CREDIT  OF  Til  1 

COUNTY.      Illustrated.     Second  Edition. 

Cr.  Sve>.     6s. 
THE   EMBARRASSING   ORPHAN.    Cr. 

Svo.    6s. 

NIGEL'S  VOCATION.    Cr.Svo.    6s. 
UARHAM  OF  BELTANA.   Second  Edition. 

Cr.  Svo.    6s. 

See  also  Strand  Novels. 
OIHvant    (Alfred).       OWD    BOB,    THE 

(.KEY   DOG   OF   KENMUIR.     Eighth. 

Edition.     Cr.  Svo.     6s. 
Oppenhelm  (E.  Phillips).     MASTER  OF 

MEN.     Third  Edition.    Cr.Svo.     6s. 
Oxenham    (John),    Author   of   '  Barbe    of 

Grand  Bayou.'     A  WEAVER  OF  WEBS. 

Second  Edition.     Cr.  Svo.     6s. 
THE  GATE  OF  THE  DESERT.     Fourth 

Edition.    Cr.  Svo.     6s. 
Pain    (Barry).      THREE     FANTASIES. 

LINDLE'Y  'KAYS.    Third  Edition,    Cr. 

Svo.    6s. 
Parker  (Gilbert).      PIERRE    AND    HIS 

PEOPLE.     Sixth  Edition. 
MRS.  FALCHION.  Fifth  Edition.    Cr.Svo. 

THE  TRANSLATION  OF  A  SAVAGE. 
Second  Edition.  Cr.  Svo.  6s. 

THE  TRAIL  OF  THE  SWORD.  Illus- 
trated. Ninth  Edition.  Cr.  Svo.  6s. 

WHEN  VALMOND  CAME  TO  PONTIAC  : 
The  Story  of  a  Lost  Napoleon.  Fifth 
Edition.  Cr.  Svo.  6s. 

AN  ADVENTURER  OF  THE  NORTH : 
The  Last  Adventures  of  'Pretty  Pierre.' 
Third  Edition.  Cr.  Svo.  6s. 

THE  SEATS  OF  THE  MIGHTY.  Illus- 
trated. Fourteenth  Edition.  Cr.  Svo.  u. . 

THE  BATTLE  OF  THE  STRONG:  a 
Romance  of  Two  Kingdoms.  Illustrated. 
Fifth  Edition.  Cr.  Svo.  6s. 

THE  POMP  OF  THE  LAVILETTES. 
Second  Edition.  Cr.  Svo.  31.  fui. 

Pemberton  (Max).      THE   FOOTS 

OF    A    THRONE.      Illustrated.      Third 
Edition.     Cr.  Svo.     6s. 

I  CROWN  THEE  KING.  With  Illu^tr.i- 
tions  by  Frank  Dadd  and  A.  Forrestier. 
Cr.  Svo.  6s. 

Phillpotts  (Eden).  LYING  PROPHETS. 
Cr,  Svo.  6s. 

CHILDREN  OF  THE  MIST.  Fifth.  Edi- 
tion. Cr.  Svo.  6s. 

THE  HUMAN  BOY.  With  a  Frontispiece. 
Fourth  Edition.  Cr.  Svo.  6s. 

SONS  OF  THE  MORNING.  Second 
Edition.  Cr.  Svo.  6s. 
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T  M  K  RIVER.     Third  Edition.    Cr.  8w.   6*. 
AMERICAN    PRISONER.      Third 
Kiiition.    Cr.  8r>0.     6s. 
THE  SECRET  WOMAN.   Fourth  Edition. 

KNOCK  AT  A  VENTURE.  With  a  Frontis- 
piece. Third  Edition.  Cr.  ST-O.  6s. 

THE  PORTREEVE.     Third  Edition.    Cr. 
St'O.    6s. 
See  also  Strand  Novels. 

Pickthall  (Marmaduke).  SATO  THE 
FISHERMAN.  Fifth  Edition.  Cr.  Svo. 
6s. 

I'.KKNDLE.    Second  Edition      Cr.  Svo.    6s. 

•Q,'  Author  of  'Dead  Man's  Rock.'  THE 
WHITE  WOLF.  Second  Edition.  Cr. 
Sno.  6s. 

THE  MAYOR  OF  TROY.    Second  Edition. 

Rhys   "(Grace).        THE    WOOING    OF 

SHEILA.     Second  Edition.     Cr.  Svo.    6s. 
THE  PRINCE  OF  LISNOVER.     Cr.  Svo. 

6s. 

Rhys  (Grace)  and  Another.  THE  DI- 
VERTED VILLAGE.  Illustrated  by 

DOROTHY  GWYN  JEFFREYS.    Cr.  &vo.    6s. 
Ridge  (W.  Pett).      LOST   PROPERTY. 

Second  Edition.    Cr.  Svo.    6s. 
ERB.    Second  Edition.    Cr.  Svo.    6s. 
A  SON  OF  THE  STATE.    A  New  Edition. 

Cr.  Svo.     $s.  6d. 
A  BREAKER  OF  LAWS.    A  NfM  Edition. 

Cr.  Svo.    y.  6d. 
MRS.   GALER'S  BUSINESS.    Illustrated. 

Second  Edition.     Cr.  &vo.     6s. 
SECRETARY  TO  BAYNE,  M.P.    Cr.  Svo. 

y.  6d. 

Ritchie  (Mrs.  David  Q.).    THE  TRUTH- 
FUL LIAR.     Cr.  Svo.    6s. 
Roberts  (C.  Q.  D.).    THE  HEART  OF 

THE     ANCIENT    WOOD.      Cr.    Svo. 

3*.  6d. 
Russell     (W.     Clark).       MY     DANISH 

SWEETHEART.     Illustrated.    Fifth 

Edition.    Cr.  Svo.    6s. 
HIS    ISLAND    PRINCESS.       Illustrated. 

Second  Edition.    Cr.  6vo.    6s. 
ABANDONED.     Cr.  Sr/o.     6s. 

See  also  Books  for  Boys  and  Girls. 
Sergeant  (Adeline).     ANTHEA'S  WAY. 

Cr.  Svo.    6s. 
THE    PROGRESS  OF  RACHAEL.      Cr. 

Svo.    6s. 
THE  MYSTERY  OF  THE  MOAT.   Second 

Edition.    Cr.  Svo.    6s. 

MRS.  LYGON'S  HUSBAND.    Cr.  Svo.    6s. 
THE  COMING  OF  THE  RANDOLPHS. 

Cr.  Svo.    6s. 

See  also  Strand  Novels. 
Shannon  (W.  F.).    THE    MESS   DECK 

Cr.  Svo.    y.  6d. 

See  also  Strand  Novels. 


Sonnlschsen (Albert).  1M  I  r 

BONDS.    Cr.  Svo.    6s. 
Thompson    (Vance).       SPINNERS     OF 

LI  FE.    Cr.  Svo.    6s. 

Urquhart  (M.),     A  TRAGEDY  IN  COM- 
MONPLACE.   Second  Ed.    Cr.  8rv..     6*. 
Wulneman    (Paul).      BY    A     II 

LAKE.     Cr.  Svo.    6s. 
THE    SONG    OF    THE   FOREST.     Cr. 

Svo.    6*.     See  also  Strand  No\ 
Waltz(E.  C.).    Till    ANTIKNT  LAND- 

MARK:  A  Kentucky  Romance.    Cr.  Svo. 

6s. 
Watson  (H.   B.   Marriott).     ALA! 

AND  EXCURSIONS.    Cr.  Svo.    6s. 
CAPTAIN    FORTUNE.       Third  Edition. 

Cr.  Svo.     6s. 
TWISTED    EGLANTINE.      With  8  Illus- 

trations  by  FRANK  CKAIG.    Third  Edition. 

THE  HIGH 'TOBY.    With  a  Frontispiece. 

Second  Edition.    Cr.  Svo.     6s. 

See  also  Strand  Novels. 
Wells  (H.   Q.).    THE  SEA    LADY.    Cr. 

Svo.     6s. 
VVeyman  (Stanley),  Author  of '  A  Gentleman 

of  France.'    UNDER  THE  I 

With  Illustrations  by  R.  C.  WOODVILUK. 

Nineteenth  Edition.    Cr.  Svo.    6s. 
White  (Stewart  E.),  Author  of '  The  Blazed 

Trail.'      CONJUROR'S      HOUS1 

Romance  of  the  Free  Trail.  Second  Edition. 

Cr.  Svo.     6s. 
White  (Percy).    THE  SYSTEM.     Third 

Edition.    Cr.  Svo.     6s. 
THE  PATIENT  MAN.     Second  Edition. 

Cr.  Svo.    6s. 
Williamson  (Mrs.  C.  N.),  Author  of  'The 

Barnstormers.'         THE    ADVEN I 

OF  PRINCESS  SYLVIA.     Second  Edi- 

tion.     Cr.  Svo.     3*. 6d. 
THE  WOMAN  WHO  DARED.  Cr.  Svo. 
THE  SEA  COULD  TELL.  Second  Edit 

Cr.  Svo.    6s. 
THE    CASTLE    OF    THE    SHADOWS. 

Third  Edition.     Cr.  Svo.     6s. 
PAPA.    Cr.  Svo.    6s. 
*LADY  BETTY  ACROSS  THE  WATER. 

Cr.  Svo.    6s. 
Williamson  (C.  N.   and  A.   M.).      Till. 

LIGHTNING  CONDUCTOR:  Being  the 

Romance    of   a    Motor   Car.       Illustrated. 

fourteenth  Edition.    Cr.  Svo.    6s. 
THE   PRINCESS    PASSES.      Illustrated. 

Sixth  Edition.    Cr.  Svo.    6s. 
MY  FRIEND  THE  CHAUFFEUR.    With 

16   Illustrations.       Sixth    Edition.        Cr. 

Svo.    6s. 
Wyllarde   (Doll),    Author   of    'Uriah    the 

Hittite.'      THE    PATHWAY  OF   THE 

PIONEER.    Third  Edition.   Cr.  Svo.   6s. 
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Methuen's  Strand  Novels 

Cr.  Sro.      Cloth,   is.  net. 

ENCOURAGED  by  the  great  ami  steady  sale  of  their  Sixpenny  Novels,  Messrs.  Methuen  have 
of  fiction  at  a  low  price  under  the  title  of 'THE  STRAND 

.-•^  books  are  well  printed  and  well  bound  in  cloth,  and  the  excellence  of  their 
iy  be  gauged  from  the  names  of  those  authors  who  contribute  the  early  volumes  of 

:huen  would  point  out  that  the  books  are  as  good  and  as  lone  as  a  six  shilling 
,mnd  in  cloth  and  not  in  paper,  and  that  their  price  is  One  Shilling  net. 

They  feel  sure  that  the  public  will  appreciate  such  good  and  cheap  literature,  and  the  books  can 
be  seen  at  all  good  booksellers. 
The  first  volumes  are— 


Balfour    (Andrew).      VENGEANCE    IS 

Ml 

TO  \RMS. 
Baring-Gould  (S.).    MRS.  CURGENVEN 

OF  CURGENVEN. 
•DOM: 

FROBISHERS. 
Barlow    (Jane),     Author  of  'Irish  Idylls. 

FROM      THK     EAST     UNTO     THE 

X  CREEL  OF  IRISH  STORIES. 
•  THE  FOUNDING  OF  FORTUNES. 
Uarr  (Robert).    THE  VICTORS. 
Bartram  (George).    THIRTEEN  EVEN- 

Benson  (E.  F.),  Author  of 'Dodo.'    THK 

CAPSINA, 
Bowles  (G.  Stewart).    A  STRETCH  OFF 

THK  I. AM). 

Brooke  (Emma).    THK  POET'S  CHILD. 
Bullock  (Shan  F.).     THE  UARRYS. 


ERS. 

Burton  (J.  Bloundelle).      ACROSS  THE 
SM.T  SEAS. 

•  OF  ARMS. 

•FORTUNE'S  MY  FOE. 

Capes    (Bernard).      AT    A    WINTER'S 

1  IRE. 
Chesney  (Weatherby).     THE  BAPTIST 

RING 
THK  P,KANr>KI>  PRINCE. 

FOUNDERED  GALLEON. 
V  TOPP. 
Clifford  (Mrs.   W.    K.).      A    FLASH    OF 

MER. 
Collingwood   (Harry).      THE    DOCTOR 

(iK  THE  'JU1 
Cornford  (L.  Cope).     SONS  OF  ADVER- 

Crane    (Stephen).      WOUNDS   IN  THE 

:N. 
Denny  (C.    E.).      THE    ROMANCE   OF 

--OR. 
I •  Uk.san  (Harris).    THE  BLACK  WOLF'S 

•  son     (Evelyn).       THE    SIN    OF 
ELS. 


Duncan  (Sara  J.).    *THE  POOL  IN  THE 

DESERT. 

*A  VOYAGE  OF  CONSOLATION. 
Embree  (C.  F.).     A  HEART  OF  FLAME. 
Fenn   (Q.    Manville).      AN    ELECTRIC 

SPARK. 
Findlater  (Jane  H.).    A  DAUGHTER  OF 

STRIFE. 

•Findlater (Mary).    OVER  THE  HILLS. 
Forrest    (R.     E.).      THE    SWORD    OF 

AZRAEL. 

Francis  (M.  E.).    MISS  ERIN. 
Gallon  (Tom).     RICKKRBY'S  FOLLY. 
Gerard     (Dorothea).       THINGS    THAT 

HAVE  HAPPENED. 

Gilchrist(R.  Murray).  WILLOWBRAKE. 
Glanville   (Ernest).      THE  DESPATCH 

RIDER. 

THE  LOST  REGIMENT. 
THE  KLOOF  BRIDE. 
THE  INCA'S  TREASURE. 
Gordon  (Julien).    MRS.  CLYDE. 
WORLD'S  PEOPLE. 
Goss  (C.  F.).     THE  REDEMPTION  OF 

DAVID  CORSON. 

•Gray  (E.  M 'Queen).      MY  STEWARD- 
SHIP. 

Hales  (A.  Q.).    JAIR  THE  APOSTATE. 
Hamilton  (Lord  Ernest).  MARY  HAMIL- 
TON. 
Harrison  (Mrs.  Burton).    A  PRINCESS 

OF  THE  HILLS.     Illustrated. 
Hooper(l.).     THK  SINCI-.R  OF  MARLY. 
Hough  (Emerson).     THE  MISSISSIPPI 

BUBBLE. 
'Iota'  <Mrs.  Caff yn).     ANNE  MAULE- 

VERER. 
•Jepson  (Edjfar).     KEEPERS  OF  THE 

PEOPLE. 
Kelly  (Florence  Finch).    WITH  HOOPS 

OF  STEEL. 

Lawless  (Hon.  Emily).     MAELCHO. 
Linden  (Annie).   A  WOMAN  OF  SENTI- 

MENT. 

•Lorlmer  (Norma).    JOSIAH'S  WIKI  . 
Lush  (Charles  K.).     THE  AUTOCRATS. 
Macdonell    (Anne).       111K    STORY    OF 

Macgrath     (Harold).       THE      PUPPET 
CROWN. 


MESSRS.  METHUEN'S  CATALOGUE 


Mackle  (Pauline  Bradford).   TIIK  VOICE 

IN  TDK  DKSKkT. 
Marsh    (Richard).      TH  AND 

THE  UNSEEN. 
•GARNI   Kl   l>. 
•A  MKTAMOklMI' 
MAkVKl.S  AN!>  M  VS'i  F.R1KS. 
BOTH  SIDES  Ol     I  ill'.  \  III.. 
MayalKJ.  W.).    THECYNIi:  ANDT1I1. 

.s'VUl   \. 

Monkhouse  (Allan*.     l.o\  I     IN    \ 
Moore  (Arthur).    THKKMCII'I    I 

Tll.n 
Nesblt(Mrs.  Bland).     THK  LITERARY 

SEN 

Norris  (W.  E.).     AN  OCTAVE. 
Oliphant(Mrs.).    TIIK  LADY'S  WALK. 

Ik  koi:i  KT'S  FORTUNE. 
THE  TWO  MARY'S. 
Penny  (Mrs.  Frank).     A  MIXED  MAR- 

AGE. 
IMiillpotts    (Eden).       THE    STRIKING 

HOURS. 
FANCY  FREE. 
I'ryce     (Richard).      TIME    AND    THE 

WOMAN. 

Randall  (J.).  AUNT  BKTHIA'S  MUTTON. 
•Raymond  (Walter).    F(  )RTUNK'S  DAR- 

•Ravner  (Olive  Pratt).     KOSALBA. 
Rhys  (Grace).     THE  DIVERTED  VILL- 
AGE. 


Rlckert  (Hdlth).  OUT  OF  THE  CYI 

SWA  Ml'. 

Roberton(M.  H.).  A«M  LI  I: 

Saunders  (Marshall). 

I  III  I  . 
Sergeant    (Adeline).      ACCl 

A(  i   i 
MAkBARA'.S  MONEY. 

TIIK   I 

\T  I.AHY. 
'THE  LOVE  THAT  OYI 

THE  MASTI.K    OK   Li   Lt  ll\\ou|i 
UNDER  M 

'THE  YKI.I.<  i\V   JHAMOND. 
Shannon  (W.  F.).     |IM    I  \\  I 
•Strain  (E:.  II.).  KLMSI.l  I-.'S  Hk.\< 
Strinjrer( Arthur).  Till    -IIA  I •  k  I 
Stuart  ( I-smbl.     CllklSTAI.I   \. 
Sutherland  (Duchess  of).     < 

AND  Till 

Swan  (Annie).     LOVE  GROWN  COLD. 
Swift(Benjamin).     SORDON. 
Tanqueray  (Mrs.  B.  M.I.      II II    KOYAI 

QUAKER. 
Trafford-Taunton  (Mrs.  E.\\ 

DOMINION. 

"Upward (Allen).  ATHELSTANI    I 
Waineman(PauI).    A  III  l^olM 

FINLAND. 
Watson  (H.  B.  Marriott).    THE  SI 

OF   HAI'I'V  CII  ~ 
•Zack.'  TALES  OF  DUNSTAI1LK  \ 


Books  for  Boys  and  Girls 

Illustrated.     Crown  8vo.     35.  6d. 


THE  GETTING  WELL  OF  DOROTHY.    T>y  Mrs. 
W.  K.  Clifford.    Second  Edition. 

TIIK    ICELANDER'S    SWORD.      By  S.   Kiring- 

UouKl. 
ONLY  A   GuAun-RooM  DOG.     By  Edith  E. 

Cuthell. 
TIIK   DOCTOR   OF   TIIF.   JULIET.      Uy  Hnrry 

Collingwopd. 
LITTI.K   PETF.R.      By  Lucas  Malet.      Second 

Edition. 

l«    RoCKAFF.LLAk's    VOYAGE.        By   W. 

Clurk  Russell. 


THE  SECRET  OF  MADAMK  DE  MONLUC.     Hy 

the  Author  of  "  Mdllc.  Mori." 
SYD  BEI.TON  :  Or,  the  Boy  who  woiil.l 

to  Sea,     By  G.  Manvilli:  Fenn. 
THE  RED  GRANGI-.  iili. 

A  GIRL  OF  TIIK  I'KOI-I.K.     By  L.  T.  M 

Second  Edition. 
HF.PSY  Gii-sv.    By  L.  T.  M 
THE  HONOURAHI.F.  Miss..  !:>•  L. 

Second  Edit! f>n. 
THF.RE  WAS  ONCE  A  PRINCK.     By  Mis.  M.  K. 

Mann. 
WHKN  AKNOLD  COMES  HOMK.    1  :\ 

Mann. 


The  Novels  of  Alexandra  Dumas 

Price  6d.    Double  Volumes,  is. 


THK    TIIRFI"!    MUSKKTFPKS.      With    a    loin; 

Introduction    by   Andrew    Laii^.       Dmil.l.' 

volume. 

THB  PRINCE  OF  THIEVES.     Second  Edition. 
ROBIN  Hoon.     A  S<-qnrl  to  the  above. 

MCAN  BKOTHEKS. 
GKOKGKS. 


CROP-EARF.D  TACQUOT;  JANK;  Fie. 
TWENTY  VKAKS  AFTER.     Double  volume. 
AMAUKY. 

n.F  OF  EFPSTF.IN. 

THK  SNDWIIAI.L,  anil  SI-I.TANETTA. 
1  HE  V.  EL-ui.-.o  (joWN. 

ACT*. 
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THK  RLACK  TULIP. 

THE  VICOMTE  I>E  BRACELONNF. 

'.  .iliere.     Double 
\'olumc. 
I'.irt    n.     Tin-    Man    in    tlie    In 

Double  Volume. 
THK  CONVICT'S  SON. 

WOMEN'    WAR.     Double 
volume. 

PAULINK;  MURAT;  ANI>  I'ASCAL  BKUNO. 
•  if  CAPTAIN  l'A.\irim.K. 

GABRIKL   LAV 

1  I'.I.UM. 

U.IBK    D'HAKMENTAL.      Double 
volu  me. 
SYLVAN  DIRE. 
THE  FENCING  MASTER. 
THK  Ki  MIMSCF.NCKS  OF  ANTONY. 
• 

I -A  RUINK. 

i  OF  NAVARRE.      The  second  part  of 
Queen  Margot. 

THE   GREAT    MASSACRE.     The   first   part  of 
Queen  Margot. 

V.'ILU  Duck  SHOOTER. 

ninitrated  Edition. 
Demy  Zvo.    Cloth. 

THR    THREE    MUSKETEERS.      Illustrated   in 
Colour  bv  Frank  Adams,     is.  dd. 


THE    PRINCE   OK   THIEV«S.      Illustrated  in 

Colour  by  Frauk  Adams,     ar. 
Km  IN    H«i>i>  THE   OUTLAW.     Illustrated  in 

Colour  by  Frank  Adams.     21. 
Tun    CoksiCAN    I!I;OTIII:I;S.       Illustrated    in 

Colour  by  A.  M.  M'l.'llan.     is.  M. 
THK  V.  .       Illustrated  in  Colour 

by  Frank  Adams.     is.  f>d. 
GEORUKS.   Illustrated  in  Colour  by  Munro  Orr. 

2i. 

TWENTY  YKARS  AFTER.    Illustrated  in  Colour 

by  Frank  Adams.     y. 
AMAUKY.      Illustrated  in  Colour  by  Gordon 

Browne,     vs. 
THE  SNOWBALL,  and   SULTANETTA.     Illu  - 

trated  in  Colour  by  Frank  Adams,     is. 
THE  VICOMTEDKBRAGELONNE.  Illustrated  in 

Colour  by  Frank  Adams. 
Part  i.  Louise  de  la  Valliere.     3.1. 
Part  n.  The  Man  in  the  Iron  M:; 
CROP-EARED  JACQUOT;  JANE;  Etc.     Ill'u-- 

trated  in  Colour  by  Gordon  Browne.    2j. 
THE  CASTLE  OF    EIM-STEIN.     Illustrated  in 

Colour  by  Stewart  Orr.     i*.  6d. 
ACTE.      Illustrated    in    Colour    by  Gordon 

Browne,     u.  6e/. 

CECILS;   OR,  THE  WEDDING  GOWN.      Illus- 
trated   in    Colour    by   D.    Murray    Smith. 

is.  6J. 
THE   ADVENTURES   OF  CAPTAIN  PAMPHILE. 

Illustrated    in    Colour  by   Frank    Adams. 


Methuen's  Sixpenny  Books 


Austen    (Jane).        PRIDE    AND    PRE- 
JUDICE. 

Bagot  (Richard).   A  ROMAN  MYSTERY. 
Halfour    (Andrew),      BY    STROKE    OF 

S\\  ' 

Barinjr-(Jould  (S.).     FURZK  BLOOM. 
(  HI..M'  JACK.  2ITA. 
K1TI 
UKITH. 

THK  11KOOM  SQUIRE. 
IN  THE  ROAR  OF  THE  SEA. 
NOEM1. 

A  BOOK  OF  FAIRY  TALES.    Illustrated. 
Ml  I  i  -NY. 

'I  UK  i  RS. 

Barr     (Kobert).       JENNIE      BAXTER, 
JOURNALIST. 

i    OF  ALARMS. 
I  UK  (  ol   N  I  )  xs    i  l.M. A. 
I  HE  Mi:  1AKI.K  M  \NY. 
Benson  ( K.  F.).     DODO. 
Bronte  (Charlotte).     SHIRLEY. 
Brmvnell    (C.     L.).      1  Hh    HEART    OF 


Burton  (.1.  Bloundelle).      ACROSS  THE 

SALT  si:,\s. 

Caffyn  (Mrs).,  ('Iota1).    ANNE  MAULE- 

VERKk. 
*Capes  (Bernard).     THE    LAKI 

\\I\E. 
Clifford  (Mrs.   W.    K.).    A    FLASH    OF 

SUMMER. 

MRS.  KEITH'S  CRIME. 
Connell  (P.    Norreys).      THE    NIGCM; 

KNIGHTS. 
Corbett    (Julian).        A    BUSINESS    IN 

GREAT  WATERS. 
Croker  (Mrs.  B.  M.).     PEGGY  OF  THK 

BARTONS. 
A  STATE  SECRET. 
ANG1 

JOHANNA. 
Dante  (Alijfhierl).       THE    VISION    OF 

liAVI  K  (CAKV). 
Doyle  (A.  Conan).     ROUND  Till     Kll- 

LA  Ml'. 
Duncan  (Sara  Jeannette).      A  VOVAi  I. 

OF  CONSOLA1  l"\ 
THOSE  DELIGHTFUL  AMERICANS. 


/to 


MESSRS.  METIIUEN'S  CATALOGUE 


Eliot  (George).      THE  MILL  ON  THE 

FL( ' 
Flndlater    (Jane    11.1.       THE     GRKKN 

GRAVKSOK  l',.\! 

aallon(Tom).     RI<  FOLLY. 

<iaskell(Mrs.).    CRANKORD. 
MARY   I'.ARTON. 
NORTH  AN1>  SOUTH 
Gerard     (Dorothea).        HOLY     MATRI- 

M01 

I  UK  i  r  OK  LONDON. 

MAM  EY. 

Uisslng  (George).  THE  TOWN  TRAVEL- 

l.l.K. 

THE  CROWN  OF  LIFE. 
Ulanvllle    (Ernest).       THE     INCA'S 

TREASURE. 
THE  KLOOF  BRIDE. 
Oleig  (Charles).     HUNTER'S  CRUISE, 
(irimm     (The     Brothers).         GRIMM'S 

FAIRY  TALES.     Illustrated. 
Hope  (Anthony).    A  MAN  OF  MARK. 
A  CHANGE  OF  AIR. 
THE  CHRONICLES   OF  COUNT 

ANTONIO. 
PHROSO. 

THE  DOLLY  DIALOGUES. 
Hornung  (E.  W.).      DEAD  MEN  TELL 

NO  TALES. 
Ingraham  (J.  H.).      THE  THRONE  OF 

DAVID. 
LeQueux(W.).    THE  HUNCHBACK  OF 

WESTMINSTER. 
*Levett-Yeats(S.  K.).  THE  TRAITOR'S 

WAY. 

Llnton  (E.  Lynn).      THE   TRUE    HIS- 
TORY OF  JOSHUA  DAVIDSON. 
Lyall(Edna).    DERRICK  VAUGHAN. 
Malet(  Lucas).    THE  CARISSIMA. 
A  COUNSEL  OF  PERFECTION. 
Mann   (Mrs.    M.    E.).      MRS.      PETER 

HOWARD. 
A  LOST  ESTATE. 
THE  CEDAR  STAR. 
Marchmont  (A     W.).      MISER    HOAD- 

LEY'S  SECRET. 
A  MOMENT'S  ERROR. 
Marryat  (Captain).    PETER  SIMPLE. 
JACOB  FAITHFUL. 
Marsh  (Richard).    THE  TWICKENHAM 

PEERAGE. 
THE  GODDESS. 
THE  JOSS. 

Mason  (A.  E.  W.).    CLEMENTINA. 
Mathers  (Helen).     IIOXKY. 
GRIFF  OK  GRIFFITHSCOURT. 


SAM'S  SWEETHEART 
Meade(Mrs.  L.  T.).     DRIFT. 
Mitford(Hertram).    TIIK  HGN  OFTHK. 

SPIDER. 

Montresor(F.  P.).    THE  AI.l  • 
Moore(Arthur).  THKi.XYI 
Morrison    (Arthur).      THE    HOI. I 

TIIK  \VAI.I.. 

Nesbit(E.).     THE  RK.D  HOUSE. 
Norrls(W.  E.).     HIS  t.RA' 

II  i:V. 
THE  CRKIMT  OF  THE  COUNTY. 

i.'iRD  i.i  MNARD. 

MATTHEW  AUSTIN. 

CLARISSA  FURIOSA. 

Ollphant(Mrs.).    TIIK  T  ADVS  WALK. 

SIR  ROBERT'S  FORTl 

THE  PRODIGALS. 

Oppenheim  (E.  Phillips).     MASTER  OF 

MEN. 
Parker  (Gilbert).    THE  POMP  OF  TIIK 

LAVILETTES. 

WHEN  VALMONDCAMETO  PONTIAC. 
THE  TRAIL  OF  THE  SWOI 
Pemberton  (Max).     THE    FOOTSTE 

OF  A  THRONE. 
I  CROWN  THEE  KING. 
Phlllpotts  (Eden).     THE  HUMAN  BOY. 
CHILDREN  OF  THE  MIST. 
Ridge (W.Pett).  ASONOFTHESTATE. 
LOST  PROPERTY. 
GEORGE  AND  THE  GENERAL. 
Russell  (W.  Clark).    A  MARRIAC 

SEA. 

ABANDONED. 

MY  DANISH  SWEETHEART. 
Sergeant  (Adeline).    THE  MASTER  O 

BEECHWOOD. 
BARBARA'S  MONEY. 
THE  YELLOW  DIAMOND. 
Surtees   (R.    S.).      HANDLEY    CROSS. 

Illustrated. 
MR.     SPONGE'S     SPORTING     TOUR. 

Illustrated. 

ASK  MAMMA.     Illustrated. 
Valentine  (Major  E.  S.).    VELDT  AN 

LAAGER. 

Walford  (Mrs.  L.  B.).     MR.  SMITH. 
THE  BABY'S  GRANDMOTHER. 
Wallace  (General  Lew).     BEN-HUR. 
THE  FAIR  GOD. 
Watson(H.  B.  Marrlot).     TIIK  A  I 

TURERS. 

Weekes(A.  B.).     PRISONERS  OF  WAR. 
Wells (II.  O.).  THESTol  I-  \  BACH 
*White    (Percy).     A    PASSIONATE 

PILGRIM. 
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